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Z anthoxylum Limoncello Planch, et (Erst. To this 
species, which had been overlooked, must be referred the 
plant described as Z\ Costaricense in BOT. Gaz. 13 : 190. 
1888. It is represented in the series of exsiccatce by nos. 
4 , 755 . 5,726. 

Ficramuia quaternaria Donnell Smith. — Pubescens. 
Foliola9-i5 plerumque dissociata glabra supra nitida elon- 
gato-lanceolata in apicem obtusum vel retusum sensim angus- 
tata prseter terminate ad basim valde insequilatera, ima im- 
mutata. Racemi terminales gemini simplices vel parce 
ramosi, pedicellis gracilibus fasciculatis, floribus 4-meris. 
Ovarium glaberrimum 2-loculare. Bacca nitida ovalis mon- 
osperma semine obovoideo, interdum bisperma seminibus 
plano-convexis. 

Tree 20-30** high. Leaves 6-8** long, petioles long 
and likerachis puberulous; leaflets 2 - 3 la x 7-io 1 , approximated 
in pairs or chiefly scattered, oblique, base somewhat rounded 
on upper side with the lower narrowly cuneate; petiolules 
puberulous, i£ l long, the terminal twice longer. Racemes 
pubescent, equalling leaves, one in the pair usually with X -.3 
branches; pedicels glabrous, chiefly 4-6-umbellate, 2 l long. 
Sepals ovate, aureo-pubescent, a rudimentary fifth one occa- 
, sionally present. Petals lanceolate, i 1 long, thrice exceeding 
sepals, twice exceeding staminodes. Ovary shorter than 
petals; stigmas recurved, occasionally three. Berry 5-7 x 3-4 1 , 
equaling pedicel; racemes densely fruited. Staminate flowers 
not seen. The single other species described with 4-merous 
flowers, P . tetramera Turcz., imperfectly characterized, ap¬ 
pears to be represented by no. 8,492 Tonduz PL Costari- 
censes (fruited specimens with persistent sepals); it differs 
from the above by indument, less elongated contractcdly acu¬ 
minated leaflets pubescent beneath, the lower pair ovate and 
equilateral, axillary simple racemes, less- densely fruited, 
obovate-ellipsoid pubescent berry, compressed seed. 

Slopes of Volcdn Fuego, Depart Zacatepdqucz, Guatemala, 
alt. 6,000* Mch, 1892, J. D. S., no. 2,562. Jumaytepeque, 
Depart. San^ta Rosa, Guat, alt. 6,000*, Mch. 1892, Heyde & 
Lux, no. 4,332. Buena Vista, Depart. S. Rosa, alt 5,500* 
Nov. 1892, Heyde & Lux, no. 4,333. 

Trxciiilia spondioides Sw., vat gibbosifolia C. DC— 
Foliolis basi leviter inaequilateris latere longiore rotundatis, 

Santa Rosa, Depart. S. Rosa, Guat., alt. 3,000*, Mch. 
1893, Eteyde & Lux, no. 4,453. 
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CtrpHEA epilobifolia Koehne, var. canescens Koehne.— 
Folia juniora pilis parallele adpressis densissimis incana, raox 
infra, demum supra glabrescentia. redicelli intrapetiolares. 
Ovarium villosum, stylus ovarii circ. 3-plum cequans. Cetera 
ut in var. Costaricensi Koehne. 

Banks of Rio Jimdnez, Llanos de Santa Clara, Comarca de 
Limdn, Costa Rica, alt. 650“ Apr. 1894, J. D. S., no. 4,807. 

Homalium Hondurense Donnell Smith (§Racouhka Bcnth. 
in Journ.'Linn. Soc. 4: 33.).—Folia nitida obovalo-elliptica 
subito acuminata, basi acuta, margine crenato. Raccmi ax- 
illares, etiam in paniculam terminalem laxam dispositi, llori- 
bus canescentibus 5—T'-meris, supremis solitariis pcdicollatis, 
inferioribus autem ternis graciliter pedunculatis. Calycis 
tubus pedicellis brevior, segmentis quam petala dimidio brev- 
ioribus triploque angustioribus. Stamina terna. Ovarium 
hirsutum in stylos 3 distinctos longe productum. 

Tree 30“ high. Leaves 6-7 x 3-3.V"> thin-coriaceous, veiny, 
coarse crenaturcs glandular, petioles 2 -3 1 long. Racemes pub* 
escent, equaling leaves, peduncles 5-7' long, pedicels 2-4' long, 
flowers chiefly 5-merous. Calyx-segments obtuse, equaling 
tube. Petals 2J-3X Ovary equaling petals, styles 

very short, $*, ovules 3 to,each placenta.—Flowers about as 
large as those of H. raccmontm Jacq., which differs chiefly by 
leaves, simple racemes, calyx-segments nearly equaling pet¬ 
als, slightly produced ovary, H. pediccllatum Spruce (no. 
1,689 Spruce!) with similar inflorescence is distinct by foliage, 
large flowers, quinate stamens, etc.—Rio Pcrmejo near San 
Pedro Sula, Honduras, alt. 6oo ft , Sept. 1887, Dr, C. Thieme, 
no. 5.227. 

Centropogon Guatemalonsls Robinson,—Glabrous: stems 
flexuous: leaves ovate-oblong, acuminate at each end, com¬ 
monly oblique at the base, crcnatc and denticulate, 4-7'" long, 
2£-3 b broad; teeth very small, inconspicuous, incurved, 
acutish, glandular; midrib prominent upon both surfaces but 
much broader upon the under side; lateral nerves 7-9 pairs, 
widely spreading and strongly curved; terminal acumination 
rather abrupt and the point slender; petioles steongly com¬ 
pressed laterally and finely grooved above, l-2 ta long: raceme 
subcorymbose with 8-12 or more flowers; bracts oblong, 
acutish, denticulate, 4-7 1 long; pedicels spreading, curved- 
ascending, the lower ones ij-2 ta long: calyx tube hemispher- 
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ical, slightly exceeding the adnate ovary; teeth ovate, obtu- 
sish, denticulate, purplish, 2-2^* long, about equaling the tube: 
corolla in a dried state deep purple, 2 \' n long, cleft more than 
a third of the way to the base, usually granular-pubescent 
both upon the outer and inner surface: stamineal column 
about equaling the corolla, covered especially down one side 
with short blunt white hairs; the two smaller anthers densely 
tufted at the apex and with smaller spreading tufts at the 
base; the other anther cells sparingly hispid at the apex: fruit 
not seen.—Pansamald forest, Depart. Alta Verapaz, Guat., 
alt. 3,800“ June 1885, von Tiirckheim, no. 728. 

Cayendishia callista Donnell Smith.—Omnibus in partibus 
praeter corollam glaberrima. Folia oblongo-ovata vel ovato- 
Ianceolata acutissime acuminata ad basim leviter cordata 5-7- 
plinervia subtus sparsim nigripunctula. Racemi subtermin- 
ales elongati, pedicellis gracilibus. Calyx corollas dimidium 
fere aequans, limbo campanulato ovarium altero tanto super- 
ante usque ad medium fisso. Stamina valde dimorpha. 

Branchlets reddish, terete, estriate, somewhat flexuous. 
Leaves thick-coriaceous, 4-8 X 2-3^”; nerves prominent be¬ 
neath, the interior pair ascending from near base to apex; 
petioles 4-5 1 long. Racemes geminate at apex of branchlets 
and single in uppermost axil, 4-5" 1 long, exceeding subtend¬ 
ing leaves; basal bracts orbicular, the interior 9-1 x 1 in diam.; 
rachis angulate, densely flowered; pedicels g-6 1 long, basal 
bracts obovate, 9-12x4-6*, half covering flowers; bractlets at 
middle of pedicel 2, lanceolate, X* long; bracts and bractlets 
roseate, in anthesis persistent. Calyx 4-4J 1 long; tube angu¬ 
late, intruded at base; segments ovate, i^ 1 long, acute tips 
coloured. Corolla cylindrical 10x3*, puberulous, white, ovate 
lobes x* long. Stamens connate at base, reaching to throat 
of corolla; larger anthers a half longer than the others with 
cells half as long as tubes and twice longer than filament, 
cells of smaller anthers nearly equaling tubes and half as long 
as filament. Berry (immature) glabrous.—Distributed as C. 
jmbescens Hemsl. ? That species (nos. 290, 1,383 Bang PI. 
Boliv. /; and nos. 3,184, 4,532 of this series) may be distin¬ 
guished by indument, narrower leaves, short racemes, calyx- 
tube exceeding limb, nearly similar stamens, cano-hitsute 
berry.—Forests between Coban ' and Samat, Depart. Alta 

a**** ' nofl ' "°- 
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Napeanthns apodemns Donnell Smith.—Caulis subnul- 
lus, foliis rosulatis obovato- vel oblongo-spathulatis intcgris 
ab initio glabris. Pedunculi in axillis singuli, floribus parvu- 
lis. Calyx fere partitas, tubo 5-alato, laciniis elongato- 
lanceolatis haud reticulatis. Corolla; subrotatae tubus bre- 
vissimus prope basim zona purpurea notatus, lobi ioaequalcs 
bis terve longiores. Stamina 3-4 cum alius rudimento. Cap- 
sula ovoidea cum stylo breviori adjecto calycem asquiparans. 

Rhizome very short, fibrillose. Leaves alternate, sessile, 
semiamplexicaul, 3-4 ta x 10-15 1 , oblique, obtuse, membrana¬ 
ceous, granular-punctulate, 5-6 lateral nerves ascending to 
margin, reticulating veins invisible on pale undersurface. 
Peduncles i-2 to long; panicles slender, dichotomous, surpassing 
leaves; bractlets pubescent, linear, 2-3Mong; pedicels 4-8 1 long. 
Calyx pubescent, in fruit glabrate and 2^x 1J 1 , minute wings 
decurrent from sinus to pedicel, segments 3*nervcd. Corolla 
seen only before anthesis. Filaments very short; anther-cells 
oblong, diverging, distinct,—Of the other three described 
species, all South American, N. Brasiliensis Gardn. and N. 
firimulina Benth. et Hook., ex char., differ chiefly by devel¬ 
oped stem, large leaves and flowers; N. subacaulis Benth. et 
Hook. (no. 2,506 herb. Bot. Gard. Trinidad 1 ), imperfectly 
described, is distinguished by pointed leaves, larger and less 
deeply parted calyx, spherical capsule equaling style; and 
all differ by serrate and more or less pilose leaves, reticulated 
segments of wingless calyx. N. Andina Rusby tiled, (no. 
1,729 Bang Pl. Bolin. 1) is remarkable by its campanulate 
tube of corolla exceeding the lobes.—Shaded precipitous 
banks of Rio Jlmdnez, Llanos dc Santa Clara, Comarca de 
Limdn, Costa Rica, alt. 650*, Apr. 1894, J. D. S., no. 5,,toy. 

Arrahidsea dichasia Donnell Smith.—Folia bifoliolata, 
cirrho caduco, foliolis obovato-ellipticis abruptc acuminatis ad 
basim imam acutis coriaceis nitidis utrinque rcticulato-nervo- 
sis, costis in utroque latere 4-5, petiolis cum pctiolulis fere 
aequilongis brevibus. Thyrsi terminales ampli, ramis plurios 
dichotomis. Calyx campanulatus minutissime glandulo-lcpi- 
dotus subinteger saepius laceratus. Corolla vclutina supra 
calycem dilatata longe infundxbuliformis, limbi obliqui lobis 
obovatis. Filamenta brevia. Discus pulvinatus. Ovula 
numerosa. 

Scandent (Thieme). Petioles 6-8 1 long, pctiolules 5-7 1 ; 
leaflets 4-5 x 2-2^ 1 °, lateral nerves ascending to near margin. 
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Thyrsus broad, 8-iO m long; peduncle long; axes puber- 

ulous, minutely lepidote, the secondary i-ij'" long. Calyx 
as broad as long, 3 1 , occasionally with a few large glands. 
Corolla 2^-21‘° long; tube nearly cylindrical, at middle 6-7 1 
broad, smooth within except paleaceous-barbate insertion of 
stamens at contracted base; lobes puberulous within, as broad 
as long, 7-9 1 , contracted below. Stamens didynamous; fila¬ 
ments arcuate, 8-10 1 long; anther-cells divaricate, '2 1 long, 
connective round-apiculate. Ovary linear; lobes of stigma 
elliptical, i 1 long; ovules uniseriate at each placenta, 25-30 
pairs to the cell. Capsules not seen.—According to the 
synoptical arrangement of species by Schumann in Engl. & 
Prantl Nat. Pflansenfam. the above is to be grouped with 
A. Chica Bur. The leaves and inflorescence resemble more 
nearly those of Distictis elongata Bur. The whole plant be¬ 
comes blackened as an exsiccata. 

Sandy grounds near San Pedro Sula, Honduras, alt. 600“, 
May 1890, Dr. C. Thieme, no. 5,393. 

AurabidjEA Ciixca Bur., var. yiscida Donnell Smith.— 
Folia trifoliolata, foliolis supra strigillosis subtus velutinis 
cuspidato-acuminatis, lateralibus quidem e basi oblique cor- 
data 5-nervia orbiculari-ovatis, medio maximo e basi rotund- 
ata 3-ncrvia orbiculari-obovato interdum in cirrhum immu- 
tato lateralibus tunc ovato-lanceolatis. Paniculae et terminales 
et axillares cum calycibus glandulo-viscidae. 

Casillas, Depart. S. Rosa, Guat., alt. 4,000” May 1893, 
Heyde & Lux, no. 4,550. 

Distictis Royirosana Donnell Smith.—Folia recentiora 
stellato-canescentia, adulta praeter petiolos longos et nervos 
glabrata, foliolis oblongo-obovatis ad formam ovalem vel 
oblongo-ovatam ludentibus caudato-acuminatis, basi 3—5- 
nervia plerumque retusa. Thyrsi incani angusti foliis re- 
centioribus bracteati in paniculam terminalem amplam dis- 
positi, cymulis 3-chotomis. Calyx anguste campanulatus, 
dentibus mucronatis. Corolla recta campanulato-infundibuli- 
formis. Discus latior quam altior. Ovula in utraque placenta 
4-seriata. Capsula ecarinata glandulis magnis maculata 
cejjerum glabra, seminibus in utroque loculo 15-18. 

Trunk very stout, procumbent; branches scandent, striate, 
glandular-pubescent. Petioles 2-4*" long; leaves 3-foliate, or 
conjugate with a simple tendril, 4-6 x 2^-3'°; terminal 
petiolule |-l| to long, 2-3 times exceeding the lateral. Thyrsi 
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stellate-tomentulose, often undeveloped and corymbiform; 
bractlcts linear, 2-4 1 long. Calyx velvety, 2,^-3' long. Co¬ 
rolla velvety, roseate, 12 ln long; contracted tube twice ex¬ 
ceeding calyx, pubescent within; lobes subequal, subovate, 
7~9 l long, pubescent within. Stamens inserted at contracted 
base ot corolla, nearly attaining throat, anther-cells divari¬ 
cate. Disk J 1 high, twice broader, somewhat copulate. 
Ovary oval, lepidote, ovules 7-9 in each series. Capsule 
ligneous, oblong, 3 J x I acuminate, base rounded, valves 
thick, septum marked near margins with irregularly biseriate 
linear hila; seeds pubescent, suborbicular, 7-9 1 , with wing 
added oblong and 2Xi m .—Very distinct .from 1 ). dongata 
Bur. and D. Mansoana Bur. (no. Ill, 5 ° ex herb. Brasil. Reg- 
nell. !), the only species that have been referred to Distli¬ 
tis as limited by Bureau. 

Collected by Prof. Josh N. Rovirosa “in clivulis prope 
Atasta, Tabasco, Mexico, ubi vernaculc P/d dc Gallo dicitur, 
Maj. 1889, n. 488 Flora Mexicana.” Also represented in 
this series: Obero, Depart. Escuintla, Guatemala, alt. 200 f ‘, 
Mch. 1892, J. D. S., no. 2,689: Papeldn, Depart Choluteca, 
Honduras, near sea-level, Feb. 1893, Shannon, no. 5,052: 
Rio Limdn, Depart. Rivas, Nicaragua, near sea-level, Apr. 
1893, Shannon, no. 5,053: RioSapotl, Depart. Rivas, Nicar¬ 
agua, alt. 650 ft , Apr. 1893, Shannon, no. 5t054. 

Tecoma evenia Donnell Smith.—Folia ampla minuti^sime 
lepidota ceterum glabrata 5-foliolata, petiolis petiolulisque 
semiteretibus, foliolis ellipticis acutis ad basim obtusis penni- 
nerviis, venis utrinque immersis. Thyrsi corymbiformes sub- 
hemispherici densiflori, axibus perbrevibus et calycilnus rufo- 
tomentosis. Calyx obconicus, dentibus subaoqualibus rot un- 
datis mucronatis. Corolla supra ealyeem sensim ampliata 
longe infundibuliformis intus unilateraliter pubescens J-lobata, 
lobis obovatis pollicaribus punctulis. 

Tree 25-3^ high. Petioles 6-7’“ long; leaflets coriaceous, 
the interior 5-7X2i~3j to with half as long petiolules, the ex¬ 
terior a half smaller with petiolules 5-7 1 long; cosbe to a side 
8-10, very prominent beneath, straight, uniting in submar¬ 
ginal arches. Thyrsus sessile at apex (often furcate) of 
branches, 8~9 ta broad, half as high; secondary axes subfasci- 
culate, 4-5 1 long, 3-chotomous, capitulate hairs glandular. 
Calyx 6-7 l long, exceeding pedicel. Corolla apparently rose¬ 
ate, 3 to long; tube below throat 6-8 1 wide; lobes finely reticu- 
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late. Stamens half as long as tube of corolla; anther cells 
divaricate. Disk annular. Ovary linear; lobes of stigma obo- 
vate, l l long; ovules irregularly pluri-seriatc to the cell. Cap¬ 
sule not seen.—Leaves and inflorescence are very similar to 
those of Coitralia rosea (Tecoma rosea Bertol.; Tabebuia 
rosea DC., $ Couralia), represented in the series of exsic- 
caUe by nos. 3,111, 4,912, 5,047, 5,388. That species differs 
by glaucous veiny leaflets, glabrous inflorescence, bilabiate 
calyx, uniscriatc ovules to the placenta; the last character 
and the loculicidal dehiscence ot capsule, ex dcscr ., seem to 
warrant its transfer to Couralia . 

Santa Rosa, Depart. Santa Rosa, Guat., alt. 2,SOO ft , Mch. 
1892, Heyde & Lux, no. 3,110. 

Durantia Mutjsi! L., var. Costaricensis Donnell Smith.— 
Rami cum infloresccntia tomentulosi flavcscentes, foliis subtus 
sordidc pubescentibus supra puberulis, bracteis foliaceis stipi- 
tatis infimis florem superioribus calycem mquiparantibus. 

Shrub io-20 ft high, growing in cultivated grounds at Es¬ 
trella, Prov. Cartago, Costa Rica, alt. 4,400“ Apr. 1888, Juan 
J. Cooper, no. 6,007.— This may be presumed to be the unde¬ 
termined species noted by Polakowsky (Die Pflanzenwclt von 
Costa Rica, p. 97) as occurring not far from the above locality. 

CHAUNOSTOMA Donnell Smith, nov, gen. Labiatarum,— 
Calyx obpyramidalis irrcgulariter plurinervis usque ad medium 
bifiditf, lobis 5 subsequalibus triangularibus, fructiferens 
auctus, Corolla pafva quasi oblonga, tubo breviter exserto, 
faucibus obliquissimis, labii postici erccti lobis semirotundis, 
antici longioris sub angulo nullo fere dejecti lobis lateralibus 
in marginem arcuatam declinatam rcductis, lobo medio patente 
concave integro. Stamina 4 didynima asceqdcntia longis- 
sime exserta, antica eminentiora, anthcrarum loccllis diver- 
gentibus confluentibus. Discus crassus cequalis. Ovarium 
usque ad basim partitum, stylo staminibus ;equilongo breviter 
bifido, lobis subulatis mqualibus, Nuculse ovaleffceves, areola 
minuta oblique basali. — Infloresccntia axillaris simpliciter 
racemosa, pedicellis oppositis ad basim bracteatis in medio 
bibracteolatis untfloris. 

Genus ob anomalam characterum conjunctionem sedem in 
systemate incertam occupat, Nomen inditum corollam latis- 
sime hiantem dicere Vult. 

Chatmostoma mecistandrum Donnell Smith.—Frutex 
orgyalis incanus stellato-tomentosus, internodus brevissim 
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Folia crassa discoloria supra''rugosa subtus dense velutina 
penninerviacrenulata oblongo-elliptica vel oblongo-lanceolata 
utrinque acuta. Raccmi a foliis bis tcrvc supcrati, pcdicellis 
calycem caeruleum aequiparantibus. 

Leaves 5-6£ x l£- 2 to . Petioles 6-9 1 long, equalling or ex¬ 
ceeding internodes. Bracts and bractlets linear. Calyx 
bright-blue, 4 1 high, in fruit twice larger. Corolla (red ?) 
like calyx pubescent and aurco-punctulate, long, poster¬ 
ior lip 2 1 long and nearly equaling the arcuate sides of an¬ 
terior lip, middle lobe i l long. Stamens twice exceeding 
corolla, after anthesis declinale and contorted, anther-cells 
oblong and blue. Nucules black, shining, x‘long.—The ra¬ 
cemes, as shown by presence of bractlets, are technically un¬ 
developed thyrsi.—Growing in patches on shaded mountain- 
summits near Buena Vista, Depart. Santa Rosa, Guat., alt. 
6,000”, Dec. 1892, Heyde & Lux, no. 4,368.— PLATE III. 

Ocotea perseifolia Mez et Donnell Smith; foliis adultissub¬ 
tus pilis brevissimis perobscurisquc scabriusculis, late ovato- 
ovalibus, basi cordatis v. obtusis apice late breviterque acu- 
minatis, penninervibus, utrinque laxe prominulo-reticulalis; 
inflorescentia submultiflora, abbreviate subthyrsoidea, foliis 
multo breviore; floribus hermaphroditis, minutissime perad- 
presseque tomentcllis; perianthii tubo brevi; antheris subses- 
silibus; staminodiis fere abortivis; ovario glabro; stylo brevi. 

Arbor v. frutex; habitu ramuli praesentis Pcrscce cacfaleee 
memoriam revocat. Ramuli praesertim 'apieem versusrfcan- 
gulati, peradpresse paullo sericanti-tomentelli flavido-allutacei. 
Folia petiolis usque ad 20 m " longis, optime canaliculatis stip- 
itata, sparsa, coriacea, sicca supra olivaceo-viridia subnitida 
subtus pallida opaca, usque ad o.2 m longa, o. 12“ lata, venis 
dorso dr manifeste rubentibus. Inflorescentia peradpresse 
pallide tomentella; pedicellis dr2““ longis, bractcolis doekluis. 
Flores 3-3.5*™ longi, limbi tubo obeonico, segment is ovalibus, 
acutiusculis, Jrapillulosis. Antherae rcctangularos, rolundatie 
vel truncatee, papillosae; glandulae ser. ill. parvm, globosa,*, 
sessiles, basales. Ovarium crasse ovoideum, stylo 5-C-plo 
breviore, stigmate obtuso. Fructus ignotus. 

Yzabal, Depart. Yzab'al, Guat., alt. 120”, Apr. 1889, J. D. 
S., no. 1,807. 

Dioscorea cyanisticta Donnell Smith. (§Alloctoktemon 
Griseb. in FI. Bras.).—Absque rhachibus glabra. Folia cor- 
diformia acuminata 11-nervia. Spicae in axillis aggregate, 
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in panicula evoluta singulse, flaccid®, rhachibus complanatis, 
glomerulis distichis, floribus subsessilibus binis aut ternis 
parvulis. Stamina a segmentis patulis perianthii partiti triplo 
superata staminodiis filiformibus puberulis aequilonga, locellis 
discretis. Ovarii rudimentum nullum, 

Stem stout, procumbent, branchlets twining. Younger 
leaves ovate-lanceolate from an acute or rounded base; the 
mature as broad as long, S~6 , more or less acuminated, sinus 
broad and shallow, twice to thrice exceeding petioles, mem¬ 
branaceous, pellucid-lineolate, spotted beneath toward base 
with numerous large blue glands. Spikes subsessile, 4-6 ln 
long, rachis puberulous, clusters approximated; flowers min¬ 
utely pedicellate, occasionally solitary, equalling elongate-lan¬ 
ceolate bract. Perianth i^indiam.; segments oblong, ob¬ 
tuse, I-nerved. Filaments inserted at base of segments, 
little exceeding anthers. Feminine spikes not seen.—Grow¬ 
ing over rocks along shores of Rio Turrialba, Prov. Cartago, 
Costa Rica, alt. i,6oo ft , Mch. 1894, J. D. S., no. 4,969. 

Baltimore> Md\ 

* Explanation of Plates I—III. 

L Capparis Ileydeana. —Fig. x, flowering branch,—Fig. 2, car¬ 
pophore with ovary.—Fig, 3, section of ovary.—Fig. 4, sepal.—Fig. 5, 
petal.—Fig. 6, stamen.—Fig. 7, carpophore with berry.—Fig. 8, section 
of berry^ (Figures 3 and 8 are somewhat enlarged; the others are 
natural size.) 

II. Cavendisjtia callista ,—Fig, x, flowering branch.—Fig. 2, in¬ 
terior bract subtending raceme,—Fig. 3, bract subtending pedicel.— 
Fig. 4, flower with pedicel,—Fig. 5, section of flower with corolla re¬ 
moved.— Fig. 6, corolla laid open.—Figs. 7 and 8, stamens. (Figs, 1- 
4 are natural size; the otheis are somewhat magnified.) 

III. Chaunostoma mecistandrum .—Fig. 1, flowering branch.—Fig. 2 

calyx laid open with pistil.—Fig, 3, corolla in profile with stamens.—- 
Fig. 4, corolla laid open with stamens,—Fig. 5, an anther.—Fig. 6, 
disk with ovary.—Fig. 7, nucule. (Figures r and 2 are natural size; 
the others arc variously enlarged.) * 



Notes from my herbarium. I. 

WALTER DKAN B. 

A few notes from my herbarium, relating to some o| the 
plants which I have collected from time to time, maybe of in¬ 
terest. Roots, runners, rootstocks and the like are randy well 
represented in collections, and yet how incomplete the plant 
is without these characteristics, and what important functions 
they often fulfil in the economy of nature. 

Latiiyrus maiutimus Bigelow. Beach pea. 

I have a specimen of this species, represented on three sheets. 
I collected it on Aug. 31, 1888, at llyannisport, Mass. It was 
growing in the clear sand near the water, and its importance 
in helping to bind the sands, and thus to resist the ever- 
encroaching waves of the sea, can be seen from the following 
note which I made at the time, and copied on one of the 
sheets: ‘ 1 The main rootstock of this plant was nineteen feet 
long. The stock ran along but a few inches, from one to 
four, under the sand. The nodes of the rootstock were from 
six inches to one foot apart. At intervals of from one to 
three feet, short roots were thrown off from the stock at thd 
nodes. There were three branches from the main stock, the 
longest one being six and one-half feet. These branches 
were also branching. The fresh young stocks were very 
white, succulent and brittle. The root descended abruptly 
two and one-half feet, branching slightly at the end. From 
the stocks rose eight fresh plants, and three dead stalks of 
last year’s plants." This is certainly a most astonishing 
record for a single plant. I retained for my herbarium enough 
of the plant to show all its features, even including the nine¬ 
teen feet of rootstock. By coiling the stock, I easily managed 
it. It is about one-eighth of an inch thick, and makes a flat 
mat, which is readily mounted. 

Ammophila arundinacea Host. Sea sand-reed. 

On Aug. 13,. x886, at £yc Beach, N. H„ on a sandy beach, 

I dug up a complete tussock of this tough grass. By a judi¬ 
cious cutting off of the top of the plant, leaving enough to 
show a few leaves and the inflorescence, and by using a very 
heavy pressure, a fine specimen was made, showing the size 
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of the plant, with its copious roots and running rootstocks 
complete. I find this a most satisfactory way of showing the 
character of the plant. The stocks are tough, wiry, and about 
a foot long. A specimen like this can easily be supplemented' 
by other specimens, showing individual parts separately. 

The character of this grass as a binder of the sea sand is 
well known. When the ever-shifting sands bury the plant a 
foot deep or more from its base, it appears as usual the next 
year, the new plant connected with its buried parent by a 
tough brown stem one-sixteenth of an inch in diameter, 
looking exactly like a wire, and rising straight from the cen¬ 
ter of the old plant. I have a plant from Nantasket Beach, 
Mass., showing this peculiarity. 

Ranunculus Cymbalaria Pursh. Sea-side crowfoot. 

This species of crowfoot grows by the sea in various kinds 
of soil. The average height of the scape is from four to six 
inches I have a vigorous plant from the Charles river salt 
marshes in Cambridge, with a scape eleven inches high. A 
most interesting feature of the plant is its long rooting run¬ 
ners. It is not always that these runners have a chance to 
display their greatest activity. When growing amongst other 
plants, such as grasses and the like, the plant seems to reach 
a greater development, but the runners have little chance to 
display themselves. On July 20, 1894, at Wells, Me., I found 
this plant growing in a ditch of soft black mud. It covered 
a space of a few square yards, and was literally yellow with 
flowers. No oilier plant of any kind hindered its growth and 
the runners were interlaced in every direction. 1 took up a 
single plant wi£h six runners attached. The longest runner 
was two feet one inch long, and rooted eight times. The 
plant rooting at the first node 'was fully developed, bore a 
flower, and was sending forth a secondary runner which had 
already rooted twice. Another runner rooted seven times, 
the first plant bearing a bud, while the smallest runner rooted 
three times. The parent plant was small, the scape being 
barely three inches high, as if its numerous progeny had sapped 
its strength. By careful manipulation I arranged the plant 
so that it would come within the limfts of a mounting sheet, 
without crowding the runners. . It tells a most interesting 
story of rapid propagation. 
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Aralia NUDICAULIS L. Wild sarsaparilla. 

I find in my herbarium a fruiting- specimen of wild sarsapa¬ 
rilla, which I collected July 19, 1883, in Shelburne, N. II., 
among the White mountains. The tough perennial root, one 
fourth of an inch in diameter, ran horizontally a few inches 
below the surface in opposite directions from the main stem. 
I dug it up till it broke, and on measurement found that I 
had a root eight and one half feet long. By coiling the two 
ends up to the stem, I easily made a good mounting sped - 
men, which shows that far the greater part of the plant is 
under ground. It takes a separate mounting sheet to show 
one of the three divisions of the large compound leaf. Smaller 
specimens show the whole leaf of various sizes. Beside this 
large specimen I have put a very young plant, collected 
May 12, 1883, in Belmont, Mass. The scape is two inches, 
and the leaf three inches high. 

Galium asprellum Michx. Rough bodstraw. 

This species of bedstraw, which grows throughout the 
Gray Manual range, has a fine development of root-stock. I 
collected a specimen Sept. 6, 1889, in K. Jaffrey, N. H., and 
it takes an entire mounting sheet to show the underground 
growth. The root-stocks branch very freely from the stem, 
the longest one being two feet. They run along but a short 
distance under the surface of'the ground, and root copiously 
at the nodes, which are about one inch apart. Young plants 
are sent up occasionally from the nodes. On my single speci¬ 
men I count fifteen of these plants, vaiying from less than an 
inch to five inches in length. 

% 

Aster acuminatus Michx. 

In a deep, rich wood at Rye Beach, N. II., Aug. 19, 1886, 
in company with Woodivardict angustifolia Smith, which was 
extremely abundant, I found this aster growing in the great¬ 
est profusion. It reached a perfect development here, for 
the plants ran as high as two and one-hnlf feet. I took up a 
specimen which showed very beautifully the slender under¬ 
ground stems, connecting different plants. From a rootstock 
several inches below the surface, three rootstocks branched at 
intervals of about an inch. Each of these stocks, which 
were all fifteen inches in length, bore a vigorous plant, the 
one which I retained for my herbarium being two and one- 
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half feet high, with leaves seven inches long. The other 
specimens of this species in my herbarium are of the average 
size, from one and one-half to two feet high, with leaves 
about four inches long. Twenty shoots, from fifteen inches 
to less in length, branch off from the three stocks. All this 
tangle of rootstock I have mounted on one sheet, with about 
three inches of the stems of the three plants, mounting on a 
separate sheet the flowering specimen which I retained. 

Taraxacum officinale Weber. Common dandelion. 

I have succeeded in mounting a specimen of our common 
dandelion with the large head of fruit intact. I did it in this 
way. I collected the specimen the moment the fruit had 
opened, and while the akenes were still firmly attached to 
the receptacle. In this condition I pressed it. By the time 
the plant was'dry, I noticed that the akenes were free from 
the receptacle, but still in position. I always transfer all my 
plants too flimsy to handle to the mounting sheet or pasting 
sheet of blotting paper by reversing the plant with a sheet 
on each side. This saves much trouble, and the most deli¬ 
cate plants can in this way be very quickly handled and 
mounted. In the case of my taraxacum, however, I could 
not touch the pasting brush to the pappus on the fruit, as it 
would stick to it and spoil my specimen. So when the plant 
was on the mounting sheet unpasted, I made a few points 
with a pencil close to the edge of the pappus. Then, after 
transferring the plant to the pasting sheet, I pasted all the 
plant but the fruit, and, on the mounting sheet, I pasted the 
space between the points. By careful reversal of the plant 
again, the fruit fitted exactly on the former spot, where the 
glue received it and held it fast. A few blotters and a proper 
weight, laid on the sheet for a few hours, completed the work. 

Cambridge , Mass. 



The crystallization of cellulose. 

DUNCAN S. JOHNSON. 

Previous investigation. 

In number two of volume nine of La Cdlnh\ Eugene Gilson 
of the University of Gand has an interesting article on "The 
crystallization of cellulose and the chemical composition of the 
cell membrane of plants." 

I will give an abstract of the article and then have some¬ 
thing to say of some work in the same line done in the winter 
and spring of 1894 in the biological laboratory of Johns Hop¬ 
kins University. 

The author first sets forth the present state of our knowl¬ 
edge of the constitution of the cell wall, taking the work of 
Schultze as the most authoritative. Schultze holds that we 
have in the cell wall dextroccllulo.se and mannosocellulose. 
These two agree in being insoluble in dilute acids or alkalies 
by boiling and in their coloration by iodine and suit uric acid, 
but differ in th<-ir derived sugars, the first giving only dex¬ 
trose and the second both dextrose^ and mannose. Besides 
these he proposes to give the name of hemicelluloses to those 
as yet little known compounds occurring in the cell wall that 
are soluble in dilute acids and alkalies by boiling, and which 
probably agree with dextrocellulose and mannosocellulose in 
their reaction with chloriodide of zinc and iodine and sulfuric 
acid. 

None of these bodies, though closely related to the crystal¬ 
line sugars, have hitherto been considered to be crystalline 
but rather amorphous. 

Gilson hoped to settle the following points: («) Which of 
the carbohydrates is it that crystallizes from a solution of the 
material of vegetable tissue in Schweizer's reagent, when 
strong ammonia is added ? (£) Is cellulose a distinct chemical 
individual or are there several compounds in the cell wall that 
are insoluble in dilute acids and alkalies, and give the blue 
color with the iodine reagents ? (r) fs the cellulose free or ill 
combination in the cell membrane with other constituents ? 
{d) Is the’cellulose distributed through all three layers of the 
cell membrane or localized in one or two or in certain parts of 
all ? 
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In his discussion the author uses the term cellulose to des¬ 
ignate provisionally the carbohydrate or carbohydrates of the 
cell wall that are insoluble in acids and alkalies and give the 
blue color with iodine and sulfuric acid. 

For the author’s method of obtaining the so-called crystals 
of cellulose, we may describe the course pursued for the root 
of the beet {Beta vulgaris'), which is only modified in individual 
cases depending upon the resistance of the tissue at hand. 
Moderately thick sections of the swollen root were — (1) 
soaked in 1 % KOH (or eau de javcllc) to dissolve out the cell 
contents. In repeating his experiments in the Johns Hopkins 
laboratory half an hour in 1.5% KOH was generally found 
sufficient. (2) After thoroughly washing in distilled water 
the sections were put into Schweizer’s reagent for four or five 
hours. (3) The dissolved cellulose is precipitated in crystals 
by putting the sections after removal from Schweizcr's reagent 
into ammonia, the size of the crystals being said to vary with 
the strength of the ammonia, 5% giving only spherocrystals, 
and 20% giving beautiful arborescent or radially arranged 
spicular crystals. 

These bodies, which have the appearance of crystals under 
the microscope, can be seen best after clearing the sec¬ 
tions of copper compounds by washing them with water and 
treating with dilute HC 1 and then coloring them with chlor- 
iodide of zinc (or Congo red before treatment with HC 1 ). 
They are then found almost entirely within the cell walls, 
sometimes in the intercellular spaces, those that are formed 
outside being from the cells opened in cutting the section, 
very little of the dissolved cellulose diffusing through the cell 
wall. If the Schweizer’s fluid has acted long enough the 
iodine reagents give no evidence of any cellulose remaining 
in the cell membrane, the only blue coloring substance being 
the crystals within the cell cavity. 

It is from the beet evidently that Gilson gets his most 
characteristic crystals, as it is these that he figures for his 
article, though he has worked in this way upon sections of 
more than fifty plants. Most of these are angiosperms, but 
among them arc chara and spirogyra of the algm, and mucor 
and agaricus of the fungi, with half a dozen mosses and ferns 
and two gymnosperms. In all of these, except the fungi, he 
was able to get satisfactory crystals of cellulose, and has also 
obtained good results with a number of seeds, such as coffea, 
2—Vol. xx.— No. 1. 
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strychnos, etc., by first treating oily seeds with ether. Cot¬ 
ton fibers and lignified tissues also yield crystals. An¬ 
other interesting result is the obtaining of crystals from the 
test of an ascidian, Phallusia mamillata, this being confirma¬ 
tory of the work of Winterstein who found that tunicine or 
animal cellulose gave dextrose as a derivative sugar just as 
vegetable cellulose does, and thus seeming to show that ani¬ 
mal and vegetable cellulose are one and the same chemically. 

From the results of his work on the plants, the following 
conclusions are drawn: 

1. All that portion of the cell wall that is colored blue by 
chlorozinc-iodide, and that only, goes to make up the crystals. 

2. The crystals are of pure cellulose. 

3. All the cell walls contain cellulose, but while the inter¬ 
nal layer consists almost entirely of it, the intermediate has 
only a small proportion, and the intercellular layer only a 
trace. These three layers were distinguished in sections 
treated by the method of Mangin, and those stained with' 
methylene blue. 

4. That the cellulose is found crystallized within the cell 
shows that its solution in Schweizer’s fluid is not very diffus¬ 
ible, and also gives additional proof that it is derived from 
the inner layer of the cell-wall. 

In the strictly chemical portion of his work, Gilson pre¬ 
pared convenient quantities of cellulose for working with by 
scraping to a pulp the stalk of cabbage or root of the beet, 
and proved by putting sections through the same treatment 
that he had a substance identical with the crystals found 
within the cells as described above. In fact lie got from the 
pulp a mass of sphcrocrystals of the same kind formed in 
the cells. 

By the method of Flcchsig he finds that when all operations 
are carried on with extreme care, dextrose only (in the form 
of the silver salt of the derived saccharic acid) is obtained 
from cellulose, showing thus that cellulose is a definite chem¬ 
ical individual. 

By using the method of Schultzc he got from Coffea arabica 
a body corresponding to the mannosocelluloscof Schultze. By 
precipitation from a solution of this with C0 2 he gets char¬ 
acteristic cellulose, and finds another carbohydrate is still left 
in solution. This second body gives not dextrose but man¬ 
nose as a derived sugar. Mannosocellulose is then only a 
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mixture of true cellulose and another carbohydrate which 
Gilson proposes to call paramannane. The formula of the 
latter as he determined by several analyses is (C 12 H 22 O u ) n . 

The paramannane thus obtained was in the form of a white 
powder of small spherocrystals, which dissolves in Schwei- 
zer’s fluid as we have seen, and also in H ; S 0 4 , in the cold 
when concentrated, but when dilute only by heating, and then 
it turns to mannose. Gilson does not state whether paraman¬ 
nane turns blue on the addition of iodine reagents. 

The results of his chemical work are: (1) Cellulose is a 
single chemical individual. (2) Mannosocellulose is a mix¬ 
ture of cellulose and paramannane. (3) The so-called re¬ 
serve-cellulose is probably also a mixture of cellulose and 
some other carbohydrate or carbohydrates. 

Additional investigation. 

At the suggestion of Dr. J. P. Lolsy I repeated much of 
Gilson’s work as given in the first part of his paper, in the 
laboratory of the Johns Hopkins University, at Baltimore. 

I obtained a considerable number of the green plants men- 
■ tioned by Gilson. From these in every case where good ma¬ 
terial was at hand the so-called crystals were readily obtained. 
Beta vulgaris gave very fine crystals after three hours or less 
in Schweizer's fluid, but a longer time was needed to dissolve 
all of the cellulose out of the cell wall. 

Among others dahlia, lactuca, typha, ceratozamia, equise- 
tum, and chara gave especially good results. 

As to the diffusibility of the dissolved cellulose, I found that 
after keeping sections of the beet in Schweizer’s fluid for 
twenty days, the crystals were as plentiful in the cells as at 
first. 

The solution then resembles in diffusibility rather non¬ 
crystalline colloidal substances than crystalline ones. 

This together with the appearance of the bodies themselves 
in some cases, led me to think that the things which Gilson 
called crystals were not really such. I therefore made sev¬ 
eral sets of preparations in which there were plenty of the 
bodies present, and examined them carefully under the 
polariscope. In no case did they have any effect on polarized 
light , showing thus that they were not true crystals. 

I was gratified, though greatly surprised, to find later, that 
Gilson, after calling the bodies crystals all through his paper 
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and saying nothing of having tested them with polarized 
light, gave expression to the conclusion at which I had 
arrived, in the following sentence in fine print at the end of 
the explanation of the plates: “Lcs formes sous k-squellcs 
se presentent le paramannane et la cellulose sont sans action 
sur la lumiere polarisee; ce sont done plutdt dcs cristallilos 
que des cristaux.” 

As mentioned in the abstract of Gilson’s paper, he got no 
crystallites (as we shall now call them) from mucor and 
agaricus. I tried both of these, together with saprolegnia 
and the fungal portions of several lichens, but although they 
gave the blue color with the iodine reagents, alter treating 
with potash, they did not give any crystallites. The Schweizer’s 
reagent did not dissolve out the blue coloring constituent of 
the tissues at all, the addition of chloriodide of zinc giving as 
strong a color after soaking for two weeks in Schweizer’s re¬ 
agent as at first, the color always being evenly diffused through 
the tissue. 

In regard to vegetable tissues then, my work has been on* 
tirely confirmatory of Gilson’s. 

As mentioned above, the only animal tissue with which 
Gilson worked was the test of phallusia, and here he states 
that he obtained crystallites similar to those in vegetable cells. 

I also worked on several ascidians, beginning with salpa, 
but although the test gave a strong blue color with chlorozinc 
iodide both before and after treatment with Schweizer’s fluid, 

I was never able to get any of the crystallites to form, and 
also, as in the fungi mentioned above, none of the blue color¬ 
ing substance dissolved out by prolonged treatment with 
Schweizer’s reagent. There were in some cases bodies which 
I at first mistook for the crystallites, but on more careful ex¬ 
amination it was found that their seeming blue color was due 
to the color of the surrounding tissue, and moreover they 
proved to be true crystals when tested with the polariscope. 

I decided to try Gilson’s method in testingfor cellulose on ot her 
animal tissues and found many suggestions as to what to use 
in a paper by H. Ambronn, on “Cellulose Reaction bei Ar- 
thropoden and Mollusken,” in Mittheil, aus dor Zool. Sta. zu 
Neapel 8:475. 

Ambronn found that after treatment with alcoholic potash 
he could get a distinct blue with iodine reagents in several 
widely separated arthropods, such as eupagurus, squilla, sap- 
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pharma, calotermes and julus. Among the molluscs he ob¬ 
tained the cellulose reaction in sepia, the pen of loligo, the 
radula of helix and the opcrcula of several species of natica. 

The skeletons of rhizopods among the protozoans, the perisarc 
of hydroids among the coelenterates, the tubes of annelids 
such as onuphis and polyodontes and also the skeletons of 
bryozoans among Vermes, gave no indication of the presence 
of cellulose. 

Without attempting to verify all of Ambronn’s results, I 
worked on a number of animal tissues, first trying the iodine test 
for cellulose on various parts of different arthropods and mol- 
lusks and then with such tissues as the skeleton of horny 
sponge, integument of the starfish and nereis, and vertebrate 
dermal tissues such as hair, skin, and nails. In the mollusksthe 
pen of loligo and radula of paludina, and among the arthro¬ 
pods the integument of the abdomen of eupagurus, the stalk 
of lepas, gills of limulus, and tests of ascidians such as salpa, 
molgula and amaroecium, all gave results confirmatory of 
those of Ambronn. As was to be expected from the lack of 
mention of such a thing in the literature, the vertebrate tis¬ 
sues gave no indication at all of cellulose. 

I next applied Gilson’s test for the presence of cellulose to 
some of the above which gave the strongest color with chloro- 
zinc iodide, to sec if I could obtain the blue-staining sub¬ 
stance in the form of crystallites. The pen of loligo gave an 
intense violet with chlorozinc iodide but keeping for fifteen or 
twenty days in Schweizer’s fluid did not decrease the intensity 
of coloration when the sections were stained with chlorozinc 
iodide afterward, nor could any crystallites be obtained by 
precipitating with ammonia. 

In the same way the tissues of eupagurus, molgula and pal¬ 
udina were tried and all gave results like that in the case of 
loligo, the blue-coloring substance not seeming to be dis¬ 
solved out but remaining as at first uniformly diffused through 
the tissues. 

The occurrence of the blue coloration in so many of the 
truly chitinous animal tissues suggested the idea that chitin 
or some derivative of it might give the blue color. The method 
of preparation of glycosamine by Ledderhose resembles in 
several steps that of Ambronn for the demonstration of cel¬ 
lulose in animal tissues. I therefore (although a blue stain¬ 
ing with the iodine reagents had not been mentioned as one 
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of its properties) made a preparation of glycosamine by the 
method of Ledderhose, and tried it with chlorozinc iodide to 
see whether it gave the blue color, and found that it did not. 

This subtance is dextro-rotatory and reduces Fehling’s so¬ 
lution as readily as dextrose, and these facts may account for 
the supposed derivation of true dextrose from chitinous tissues 
by the older observers, and hence wc have only the work of 
Winterstein on tunicine to prove the existence of true cellu¬ 
lose in animal tissues. 

In conclusion then, I am inclined to think that Gilson’s test 
for cellulose is a much more satisfactory one than the ordin¬ 
ary chlorozinc iodide test, and should therefore replace the 
old method in the demonstration of cellulose in vegetable 
tissues in the laboratory. Its use in my hands seems to prove 
that the blue staining substance present in tunicates, arthro¬ 
pods and certain mollusks is not identical with vegetable cel¬ 
lulose chemically. 

We must, however, consider the animal substance under 
discussion as possibly quite similar to, perhaps only a slight 
modification of, true cellulose. For as we have seen above, 
the substance of the supporting tissue of the fungi, which as 
we know have arisen from plants that in all probability pos¬ 
sessed true cellulose, are still as refractory as animal tissues 
when treated with Schweizer’s solvent. , 

Johns Hopkins University , Baltimore , Md. 



Noteworthy anatomical and physiological researches. 

The periodic reduction of chromosomes in living or¬ 
ganisms. 

Under this title Professor Eduard Strasburger communi¬ 
cated a very important paper to section D of the British As¬ 
sociation last August. A translation of the paper appears in 
the Annals of Botany for September, and so many of our 
previous views are affected by it that it deserves a somewhat 
full mention. 

Calling attention in the outset to the fact that sexual dif¬ 
ferentiation in plants was preceded by asexuality, the author 
shows that when this differentiation was attained it finally led 
to the production of a new generation set apart to spore pro¬ 
duction, and that in alternation of generations the sporophyte 
is the newer generation, having arisen fromijhe gametophyte. 
In the production of this sporophyte it has been noted that 
the two gametes concerned have nuclei containing half the 
number of chromosomes characteristic of the nuclei of the re¬ 
sulting sporophyte, and this reduction has been regarded as a 
special preparation for the sexual act,' Upon this hypothesis 
there have been constructed various theories with regard to 
the reduction and to the significance of the sexual act. Stras¬ 
burger and other observers find, however, that this reduction 
in the number of chromosomes in the generative nuclei of 
angiosperms is determined in the mother-cells of the pollen 
and cmbryo-sac, and not during the maturation of the sex¬ 
ual cells. The physiological utility of this reduction is evi¬ 
dent in the prevention of the indefinite increase of chromo¬ 
somes with every succeeding generation and in securing the 
equal representation of each parent. The morphological 
cause, however, is phylogenetic, for it is simply a return to 
the original generation which had attained sexual differentia¬ 
tion, and which in consequence had developed as offspring 
sporophytes containing nuclei with double the number of 
chromosomes. This reduction, therefore, is not the outcome 
of a gradually evolved process of reduction, but is the sudden 
reappearance of the primitive number of chromosomes as it 
existed in the nuclei of the generation in which sexual differ- 

[* 3 ] 
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entiation first took place. This reduced number which is de¬ 
termined in the spore mother-cells in angiospcnns persists in 
all subsequent divisions to the formation ol the generative 
nuclei, involving usually four divisions in the history ol the 
male nucleus, and five in the case ol the female, although in 
the latter case the divisions may be three, tour, five or more. 
It is evident that the attempt to establish homologies between 
the successive divisions preceding the formation of the two 
generative nuclei is futile; and it is equally worthless to claim 
on physiological grounds the necessity for a certain definite 
number of nuclear divisions that the two nuclei may be 
brought to the same bulk. The reduction in the number of 
chromosomes, therefore, is not to be regarded as a prepara¬ 
tion for the sexual act, but it marks the beginning of a new 
generation which comes into existence with the primitive 
number of chromosomes, of which generation the spore mother- 
cell is the initial cell. 

Professor Strasburger traces backwards the phylogenetic 
course of the reduced ontogeny exhibited by the primitive 
sex-differentiating generation in atigiosperms. In the devel¬ 
oping endosperm of gymnosperms the reduced number of 
chromosomes is found long before the development of archego- 
nia has begun. 

This further emphasizes the fact that the number of succes¬ 
sive nuclear divisions which precede the generative nucleus is 
very variable and holds no relation in the parallel male and 
female generations. In pteridophytes and bryophytes the 
number of chromosomes is hard to determine on account of 
the small nuclei of the latter and the great number of chromo¬ 
somes of the former. In some ferns, however, as Osmunda 
regalis, the number of chromosomes is as small as in phaner¬ 
ogams, and in this case the reduction appearing in the nu¬ 
cleus of the spore mother-cell persists throughout the prothal¬ 
lium, and is half the number found in the sporophylo. Among 
bryophytes the counting of chromosomes has been accomp¬ 
lished in a liverwort, which showed four chromosomes in 
gametophyte nuclei and eight in sporophyte nuclei, the num¬ 
ber four appearing first in the spore mother-cell. No count¬ 
ings of the chromosomes in algm and fungi have been made, 
due partly to the difficulty of the operation and partly to the 
lack of appreciation of its importance. That the number of 
chromosomes in these lower cryptogams is definite Stras¬ 
burger believes from the few preparations he has examined. 
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While constancy in the number of chromosomes in the gen¬ 
erative nuclei is doubtless of great importance, there is no 
such constancy in the nuclei of the somatic cells in either 
generation. Variations in the number are often bbserved in 
cells that are no longer embryonic, and especially in those 
definitively excluded from the sphere of reproduction (as the 
lower nucleus of the embryo-sac from which the antipodal 
cells are derived, and also the definitive nucleus which origin¬ 
ates the endosperm). In the prothallial nuclei of Pinus syl- 
vestris it has been observed that the reduced number is 
adhered to until the development of archegonia, and then it 
may be departed from, sometimes even doubling in the large 
nuclei of the wall-cells of the archegonia. 

In the case of apogamy among ferns it seems probable that 
the number is doubled on the development of the growing 
points of the sporophyte. In the case of apospory it seems 
probable that there is a corresponding reduction, or else the 
resulting prothallia must contain twice as many chromosomes 
as normally developed prothallia. 

The continuity of the chromosomes from generation to 
generation is maintained, and while they may lose their mor¬ 
phological individuality in the resting nucleus, their physio¬ 
logical individuality is retained. The reduction in the number 
at the initiation of the sexual generation is said to be due to 
the fusion of two chromosomatic individuals into one, and 
this is preceded by the ordinary nuclear division. There is 
no such thing among plants as nuclear divisions resulting in 
the reduction of the number of chromosomes by one-half. 

It is also shown that there is no such thing as hereditarily 
unequal divisions in karyokinesis. The author believes thor¬ 
oughly in epigenesis, and that ccll-nuclei, wherever in the 
body they maybe, are and remain endowed with all the char¬ 
acteristics of the species and arc stimulated to activity in defi¬ 
nite directions by prevalent conditions. He approves of 
Weismann’s term “id,” as it represents something supported 
by direct observation. He would recognize as ids the serially 
arranged discoid segments of the chromosomes. These ids 
are repetitions of each other, and in the sexual act the chro¬ 
mosomes of the parents do not lose their independence, but 
show various results in various parts dependent upon the in¬ 
teraction of the chromosomes giving rise to phenomena of 
interference. In this way the various resemblances of hybrids 
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and also atavistic phenomena are to be explained, the latter 
showing that the ids whose action is neutralized are not 
destroyed. 

While one-half reduction takes place in bryophytes, pteri- 
dophytes and phanerogams in spore mothcr-cclls, in the lower 
cryptogams, where the oospore does not give rise to a definite 
sporophyte, the reduction probably takes place on the germina¬ 
tion of the oospore. This reduction is the return of the most 
highly organized plants, at the close of their life cycle, to the 
unicellular condition, the repetition of phylogeny in ontogeny. 

In carefully comparing the generative processes of animals 
and plants it becomes evident that there is nothing in plants 
which corresponds to the polar bodies of animals, and that 
such reference of the ventral canal-cells of archegoniates is 
without foundation. 

The spore mother-cell, therefore, is to be regarded as the 
first term of the new generation. The center of gravity of 
the developmental processes which take place in sporangia 
does not lie in the cells styled the “ archcsporium,” which 
still belongs to the asexual generation, but in the spore 
mother-cells. It is of little importance whether there be a 
well-defined archesporium or not, as it is merely the meriste- 
matic tissue from which the spore mother-cells are derived, 
so that its differentiation cannot be of any special signifi¬ 
cance.— J. M. C. 

Anatomy of the genus Carex. 

It seems very natural that a genus so large as Carex, esti¬ 
mated to contain about 800 species, has caused considerable 
trouble to the systematists in regard to the most natural ar¬ 
rangement of the numerous species. The modern discrimin¬ 
ation of species by means of anatomy is far from always to be 
applied as a support for the systematic position of species in 
natural groups; this is only too manifest, when we compare 
the results gained by recent investigations. And with the 
genus Carex, we are far from through yet, though the pres¬ 
ent time seems to throw some light upon the conception of 
the true relationship among the species. Valuable assistance 
has been rendered to students of this genus by the authors 
who have made a special study of the anatomy of a number 
of species. Bordet 1 and Mazel 2 have given several anatomi- 

^ 1 Recherches anatomiques sur le genre Carex. Revue g 4 u£rale de Bolanique, 

* Etudes d’anatomie compares sur les orgaues de v^gdtation dans le genre* 
Carex. 1-2x3. pi 7. 1891, [Tb&se, Genfcve.] 
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cal details of many species of this genus, and we have now 
received a still more comprehensive treatise by Lemcke, 3 
wherein an attempt has been made to arrange the species in 
natural groups by .means of their anatomical characters. 

The first chapter of this interesting and important work 
contains a review of the literature upon this subject. 

The author has studied especially the internal structure of 
the rhizome, but several points of interest have also been 
given in regard to the anatomy of the aerial stem and the leaf. 
Boeckeler’s system 4 has been followed as a basis in the present 
investigation. 

The material examined includes representatives from Eu¬ 
rope and North America, so that the paper becomes very 
helpful to similar studies in this country. 

Very little has been added to the results given by earlier 
authors, and the most essential points seem to have been al¬ 
ready discovered. The important studies of Klinge, Laux, 
Mazel and Schwendener seem to contain all of the salient 
features in the structure of this genus, but the present paper 
embodies the first attempt to arrange the species anatom¬ 
ically. 

It would be impossible to give a satisfactory review of all 
the anatomical peculiarities in condensed form, and we there¬ 
fore restrict ourselves to a brief comparison of some of the 
results. 

The author has found the anatomical structure of the 
rhizome sufficient for the discrimination of the various groups, 
and in many instances the species are readily distinguished. 
The system suggested by Christ, 6 seems to be the most nat¬ 
ural, although the author admits that he was not able to find 
in anatomical characters sufficient foundation for several of 
the sections in this system. 

The arrangement of the species in Hctcrostachym, Homo- 
stachym, Cephalophorae and Monostachym in the system of 
Christ is widely different from that which has been proposed 
by Bailey. 0 For instance: Christ refers CC. obtusata, pyre- 

3 A. Lemckk: Beitrage zur Kenntniss der Gattung Carex, 1-130. 1892, 
[Inaug. Dissert. Kdnigsberg in Pr.] 

* Die Cyperaceen des kdmglichen Herbariums in Berlin, X-innsca N. S. 

B- 7 :—1875-77.) 

5 Nouveau catalogue des Carex d’ Europe. Coroptes-rendus d, stances de la 
Socidtd Hoy de Botanique de Belgique 24 :—. 1885. 

e A preliminary synopsis of North American Carices . Proceed, of American 
Academy of Arts and Sc. 22 :—. —. 




28 


The Botanical Gazette . 


[January, 


naica, microglochin, gynocratos, and dioica to a section 
“Psyllophorm” and CC. capitata and scirpoidea to “Capi- 
tatae,” both sections of the group Monostachy.e. These 
species are widely separated from each other in the system of 
Bailey, so far even that C. microglochin has been enumerated 
as no. i under the section “Physocarp;r, ” C. scirpoidea as 
no. 184 under Sphaeridiophora, C. pyrenaica as no. 211 
under Lamprochlaense, C. obtusata as no. 215 in the same 
section, while the remaining C. capitata, C. gynocrales, and 
C. dioica as nos. 255, 258, and 259 under the section Acroar- 
rhenae. 

Lemcke shows now that these specie? are most naturally 
combined in one single section, Psyllophorm, of the Mono- 
stachyae. C. pyrenaica and C, scirpoidea are closely related 
to each other by having subepidermal groups of storeome in 
their rhizomes, which the others have not. C. pyrenaica has 
thick walled epidermis cells, while these are papillose-prom¬ 
inent in C. scirpoidea. C. Frascri is closely related to these 
two species. 

Tangential aeriferous lacunes arc present in the bark of C. 
capitata and C. gynocrates, while these are radial in C. 
dioica and microglochin. C. dioica has a closed sheath of 
stereome around the mestome bundles, which is not observed 
in C. microglochin. It is to be seen from these investiga¬ 
tions that we meet with great discrepancies in regard to the 
anatomical structure if we compare the species as they have 
been arranged by Bailey. The large number of well differ¬ 
entiated species in proportion to the relatively few morpho¬ 
logical characters makes it exceedingly difficult to reach 
even an approximation to a truly natural classification, hut 
we should not be surprised if extended studies justify the 
system given by Drejcr in his excellent treatise, Symbolic 
Caricologica.*.—TlIEO. Holm. 



BRIEFER ARTICLES. 


Synchytrium on Geranium Carolinianum.—(With plate IV.)—On 
the fourth of February of last year, some distorted leaves were gath¬ 
ered from Geranium Carolinianum L. growing in a low place in 
the botanical garden at Baton Rouge, La., and examination showed 
the distortions to be due to a Synchytrium . On the margins of some 
of the lobes, and extending in along the veins, on the lower surface, 
were purple-red swellings. The hypertrophy of the diseased parts was 
in many places so great as to cause a cupping of the upper surface. The 
older swollen portions were brown, and had a sticky feel, and the cen¬ 
ters of the confluent pustules composing them weie depressed, giving 
the appearance of small cups placed side by side (fig. i). The pustules 
were almost entirely confined to the blades of the leaves. 

On the date mentioned, only one Geranium was found affected with 
Synchytrium but in the same locality, three weeks later, the disease 
had spread to a number of individuals, and the red swellings were 
numerous on both petioles and blades. On leaves recently attacked, 
single red pustules were scattered here and there over the lower sur¬ 
face, occasionally on the upper, but on those longest subjected to the 
action of the fungus, the pustules had multiplied and become con¬ 
fluent, giving the appearance observed on the leaves first collected. 

A section through one of these pustules, in a direction perpendicular 
to the surface of the leaf, shows an elongated, usually pear-shaped 
cavity (figs, 2 and 3), filled with a coarsely granular, reddish brown 
substance whose particles cohere into a sort of network of varying 
openness of texture. Toward the lower part of the cavity, the granu¬ 
lar material becomes finer and mor,e compact (fig, 3), and imbedded 
in it is either a sorus or a rcsting-spore; in the material examined, sori 
were far more numerous than rosting-sporos. 

The resting-spores have a dark brown, laminated, outer covering, 
and a delicate, colorless, inner coat (figs. 4 and 5), enclosing yellowish 
granular contents, bearing occasional oil globules. These spores vary 
greatly in size, ranging from 35/* to 150/^ in diameter. The smaller 
ones often lack the surrounding granular deposit that seems always to 
attend the larger rcsting-spores and sori, and as many as four are fre¬ 
quently found in the same cavity (fig. 5), The outer coat of the small 
spores also appears more compact and more close fitting than that of 
the large ones (figs. 5 and 4). The large spores are usually spherical, 
but not infrequently ellipsoidal, and in very rare cases are crescent 
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shaped. These marked differences between the large and small rest¬ 
ing-spores would indicate the possibility that the larger ones are sori 
in process of formation, and whose contents have not yet broken up 
into sporangia. 

The sori are usually spherical, occasionally ellipsoidal, and range 
from 75/W to 125 fi in diameter. The outer covering of the son is essen¬ 
tially the same as that of the large resting-spores; the inner sack is 
thin and colorless, and encloses numerous sporangia (fig. fi). The 
sporangia are irregularly polyhedral, and have delicate, colorless walls 
filled with finely granular, reddish yellow contents. They vary from 
20 M to 37/i m diameter (fig. 7). 

The cells of the tissue surrounding the spore-bearing cavities are 
usually filled with a red sap that gives to the pustules their purplc*red 
color. The hypertrophy Seems to be mainly due to multiplication 
rather than enlargement of the cells; these are noticeably increased in 
size only in that part of the pustule immediately surrounding the up¬ 
per part of the cavity (fig. 3). The enlarged cells have much thinner 
walls than do those of the normal size, and as the pustule ages, 
these thin walls break away and leave a large opening through the 
epidermis into the cavity below. This exposure of the reddish brown 
substance within probably gives to the older diseased parts the sticky 
(eel mentioned above. 

The only representative of the Geranium family given in Far- 
low and Seymour’s Provisional Host-Index as a host for Synchy- 
trium, is Erodium cicutarium L’Her. The naked-eye appearance of 
the Synchytrium on Geranium is very similar to that of S. papillatum 
Farl,, on Erodium, but the sori average considerably smaller, and the 
resting-spores have a much greater range of size. Schroeter mentions 
& aureum Schroeter, as occurring on Oxalis ftneta L., in Silesia, 
but the Synchytrium in question has not the characteristics of S. aur¬ 
eum. Neither Saccardo’s Sylloge Fungorum, Schroeler’s Krypto- 
gamen-Floravon Schlesien, nor Rabenhorst’s Kryptogamen-Flora von 
Deutschland, CEsterreich und der Schweiz gives Geranium as a host 
for Synchytrium. It is possible that the Synchytrium on Geranium 
Carolinianum is a new species, and if so, 1 would propose the name 
Synchytrium Geranii. 

Note.— Since writing the above, I find in the herbarium of the Uni¬ 
versity of Michigan a specimen labeled Synchytrium Geranii , E, & G. f 
College Station, Texas. In reply to my inquiry in regard to il, Mr* 
Ellis writes me that the fungus was first named S. Geranii E. & G«, 
and the name ,was afterwards changed to S, Fairchildii E. & G., but 
neither was ever published.— Ida Clendenin, Baton Rouge, La. ' 
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Explanation op Plate IV.—Fig 1 Lobe of leaf of Geranium Caroliniannm 
L., attacked by Synchytrium , Slightly magnified —Fig 2 Section through 
confluent pustules on vein of leaf. Section does not pass exactly through cen¬ 
ter of pustules; X 60.—Fig 3 Section through center of pustules; granular 
mass almost fills the cavity, and resting-sporc lies imbedded in Lower part; 
X *50—Fig 4 A large resting-spore; X 315—Fig 5. Section through cavity 
containing several resting-spores; X 315.—Fig 6 . Sorus, with portion of red¬ 
dish brown covering adhering to one side; X 315.—Fig 7. Sporangium of 
same; X 3 iS- 

Fomulfie for life histories.—I have found certain formulte very use¬ 
ful in presenting general life histories to my classes. I do not know 
whether others are using them or not. If not, it might be well to sug¬ 
gest them, for they are very helpful in fixing the broad facts. 

G = gametophyte; o = gamete; O = spore (sexual or asexual); 
S = sporophyte. 



G 

A£0gamy = 

G 

G 


-G. 


-G. 


= vegetative apogamy, with 
heterospory. 

-G, 

parthenogenesis, with 
q heterospory. 


Apospary ss 



-G. 


and so on ad infinitum . 

This is useful not only in presentation but in quizzing. For in¬ 
stance, ask a student to indicate in this way the life history of an an- 
giosperm, a fern, a mildew, anything. It seems to make it very real 
to him.-— John M. Coulter, Lake Forest , fils . 8 
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Uredinere Americana? Exsieeatse.—It is almost a year since the author 
published his prospectus of the above series of cxsiccatcc, and only 
one fascicle has been issued. Two facts, if known at that lime, would 
have precluded any thought of publication of litis series; the one, 
that of change of employment of the author which would make it 
utterly impossible to give sufficient tune to the work; the other, that 
preparations for a similar series by other parties had been begun a 
long time before. These facts will therefore serve also to explain 
why no other fascicles have appeared. It is thought best now to an¬ 
nounce definitely that the series will be permanently discontinued. 

Such announcement has been delayed because of the hope that it 
would yet be possible to continue the series, upon which so much 
labor had already been bestowed. The encouragement given to the 
work by various botanists in America and Europe is very much appre¬ 
ciated. 

There is no doubt whatever of the desirability of such a series of 
Uredineo! in this country, and botanists are to be congratulated that 
we-are slill to have one, and especially under no less reliable manage¬ 
ment than that of Dr. Arthur and Mr. Ilolway.—M. A. Caki.kton, 
U. S. Dept. Agric., Washington, D. C. 

Isootes Sftccliaruta. —In August, 1893, the writer collected specimens 
in Back creek, a tributary of Elk river, Maryland, which seemed to he 
hoetes saccharata Eugelm.," but the material was lost, with the excep¬ 
tion of one poor specimen, and identification was not entirely con¬ 
clusive. 

In August of last year, an abundance of fresh specimens was pro¬ 
cured at the same place, and a further quantity in Piney creek cave, 
Elk river. There is no doubt now as to the species. This station is 
in the neighborhood of eighty miles north of Mr. Canby’s original 
station on Wicomico and Nanticoke rivers. Some exploring was done 
by me this year along the shores of .Sassafras and of Still pond, inter¬ 
vening between Elk and Wicomico, without finding any of the plant. 
But it is probable that the distribution will be found, eventually, to 
be continuous along the eastern shore of the Chesapeake, in a belt 
cutting the numerous rivers a few miles back from the bay, and ex¬ 
tending at least from Elk to Nanticoke rivers.-—!'. Ciiamu.ky Pai.mkr, 
Media, Pa. 



EDITORIAL. 


It is probably true that never in the history of botany has the de¬ 
velopment of our knowledge advanced at such a rapid rate as now. 
Investigations have multiplied so enormously and technique is be¬ 
coming daily so much more refined that facts are coming to light too 
rapidly to classify. This state of affairs has brought upon us a period 
of hasty and broad generalization that is to be deplored. The only 
useful function of generalization is to suggest lines of further inquiry, 
and broad generalization is never so much out of place as when facts 
are coming in rapidly. It seems impossible now to write a book upon 
any general subject in botany which is not antiquated in some parts 
before it reaches our shelves. Especially is this true in reference to 
generalizations concerning phylogeny. Treub’s discovery of the so- 
called chalazal entrance of the pollen-tube in Casuarina no sooner 
lays the foundation of a reconstructed scheme of classification, cur¬ 
rent long enough to be followed in other publications, than two other 
observers announce the same condition of things m Amentifcra . The 
immense importance of the development and form of the archespor- 
ium is no sooner embalmed in books that have appeared and have 
been announced than Strasburger transfers the “developmental center 
of gravity” to the mother-cells, and opens up a vast field of new in¬ 
quiry in the numerical relations of chromosomes. The boundary line 
between gametophyte and sporophyte is no sooner well established in 
our texts and minds and generalizations, than it is shifted. Examples 
might be multiplied on every hand, and they serve to emphasize the 
point we intend to make, namely, that only such generalization as sug¬ 
gests further investigation is to be thought of at such a time as this, 
and that broad generalizations leading to extensive reconstruction of 
views arc.worse than useless. The record of facts, the stringing of 
these facts upon some consistent thread of theory, are now and always 
must be necessary, but the constant reconstruction of phytogenies is 
surely as unprofitable as it may be misleading. 

V 

It is in order for the resuscitators of Science (which we are glad to 
greet again), to rise and explain to the botanists whose support they 
seek, why phanerogamic taxonomy only should be represented in the 
editorial committee while five specialists arc considered necessary for 
proper presentation of zoological matters. 

3—-Vol. XX—No. i. 
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CURRENT LITERATURE. 

An introduction to structural botany. 1 

This book contains a description of the morphology of the wall¬ 
flower, white lily, and spruce fir as types of dicotyledons, monocotyle¬ 
dons, and gymnosperms, lespcctively. In writing it l)t. Scott has 
intended to make it a first guide to the study of the structure of the 
seed plants, and has sought to put before beginners in the study of 
botany information which is correct as far as it goes. The book is of 
course to be used only in connection with laboratory study of the 
plants themselves. The author lias succeeded admirably in execut¬ 
ing his design, and there is little to be criticised unfavorably. One can 
hardly help the feeling that for beginners lie sometimes goes too far 
into details, but it is not easy to say whal should be passed over. 

Aside from a few unfortunate phrases, such as “male flower,” what 
we should consider a blemish in the book arises from the order of 
treatment. The author begins with the seed plants. Had he made 
the proposed second volume on cryptogams the first, we think he 
would have done wisely. But there will always be difference of opin¬ 
ion on this point, and Professor Scott doubtless considered carefully 
the objections and advantages in both modes of treatment. 

By reason of the order selected, however, he meets insuperable dif¬ 
ficulties in the presentation of a really modern view of the llowcr and 
the reproductive organs connected with it. There is no hint at the nat¬ 
ure of pollen grains and the embryo sac, or of the cells formed in 
them. In discussing the gymnosperms he is obliged to refer to the 
resemblance of the sexual organs of the female gamctopliytc to cor¬ 
responding organs in certain cryptogams, If it lie replied that these 
are matters too recondite for an elementary book on morphology, it 
may be answered that they would be matters of course lwd they been 
approached from the other direction. Naturally one can not drive 
the butt end of the wedge into a log. 

An excellent chapter on nutrition is introduced after the descrip¬ 
tion of the two angiosperms; from which we'fear the ordinary student 
(whose capacity for misunderstanding is almost limitless) might infer 
that the matter did not apply to the gymnosperms. 

We trust that Dr. Scott will find this volume meeting with such suc¬ 
cess that he will soon prepare the companion volume on cryptogams. 

‘Scott, D H.: An introduction to structural botany (flowsring plants). 
i2mo. pp xii+288. figs. 113. London: A. & C. Black. [New York: Mac¬ 
millan & Co. *i.0o.] 
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A “practical flora-” 1 

What is it? Barring the need of a distinctive name and one that 
would aid in selling the book any one would be puzzled, we imag¬ 
ine, to say why it should bear such a title. True, Mr. Willis, the com¬ 
piler (for he is nothing else), says m the preface that his design is “to 
.show the practical aspects of the vegetable world,” and asseits that 
“there has been a long-felt want for a work of such practical charac¬ 
ter and this book has been prepared to meet the demand.” But his 
book is neither a flora nor piactical , so far as we can judge. It is a 
compilation of descriptions of flowering plants selected from all coun¬ 
tries under the sun, including a large number of native plants- On 
what principle the “careful selection” is based does not appear except 
in the preface. The exotics described are generally plants of eco¬ 
nomic importance, but many other species of equal economic import¬ 
ance are not described. 

Indeed the writer seems to have selected his plants to fit his pages. 
At the beginning, when the pages were all before him, we find among 
the Ranuculacese forty-three species described, including such unim¬ 
portant ones as Ranunculus rhomboideus and Anemone parviflora; of 
Viola eighteen species, including V. Selkirkii; while as space began to 
diminish, the Composite are cut off with six and Liliacece with nine! 

How this book could be “the outgrowth of a successful class-room 
experience” we cannot understand. Does Mr. Willis have his stu¬ 
dents “analyze” Cinchona cahsaya, or Diospyros cbeneum, or Areca 
catechu, or any of the multitude of other plants that they never saw, 
and never wiH see, in this country? We could understand an ency¬ 
clopedia of economic plants; but this book, with its mixtuie of native 
and exotic, valuable and useless plants, with its “keys” und descrip¬ 
tions, its scrappy accounts of history and use, is quite beyond our un¬ 
derstanding 

Wo cannot afford space for quotation, except of a few definitions 
which introduce the book, that our readers may be enrolled among 
“the people we have smiled with.” 

"StHietuial Botany has for its object the investigation of the structure, mode 
of growth, and functions of the cells and vessels that make up the plant. 
Organography is a division of this department that has special reference to the 
organs. Morphology is properly a division of Structural Botany and notes the 
changes that take place in the cells and tissues of plants- Physiological Botany 
takes into consideration the vital action in the reception, preparation, and dis¬ 
position of the nourishment necessary to keep up the growth of the plant and to 

1 Wiixis, O R. : A practical flora for schools and colleges, 8vo. pp. xvi-f* 
349 New York: American Book Co. 1894, 
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enable it to perform the offices of flowering and fruiting. ... To the 
above may be added the Art or Prat tier of Botany, which consists in applying 
the principles investigated under the above heads to determining the class, 
order, etc , of an individual plant’" 

Comment is unnecessary. The American Hook Co.’s “reader" must 
have been on a vacation when they accepted this book! 

Bacteriology ami the dairy. 

Dairy products constitute a valuable source of wealth iu the United 
States, and several colleges have already established dairy schools, 
Wisconsin is not only in the front rank of s ates in the value of its 
milk products, but was the first to establish a thoroughly equipped 
dairy school. Shortly after that was done Dr. Russell was put in 
charge of the bacteriological work of the experiment station and the 
dairy school, and much important work is now in progress. The ex¬ 
periment station now conducts a creamery throughout the year, which 
gives opportunity for bacteriological and other experiments on a com¬ 
mercial scale. A science so important to the dairymen of course 
demands a place in the instruction of the dairy school. Finding no 
suitable small manual of bacteriology in its relation to the dairy, Dr- 
Russell set himself to write one. 1 It is divided into three parts, the 
first giving a summary account of the bacteria in general, while parts 
two and three arc concerned with bacteria in their relation to milk, 
and bacteria in their relation to milk products. The author’s endeavor 
has been to present the important facts in regard to the bacteria in a 
compact and simple way, and then to apply these principles to the 
practice in the dairy, creamery, and cheese, factory. Since the book 
is intended mainly for students and dairymen the author has written 
in language as free from technical forms as possible, though lie has 
not sacrificed clearness for the sake of doing this, lie has also 
avoided overburdening his text with references to literature, though 
authority for mauy facts is cited. 

We liopo that the conciseness, simplicity, and accuracy of this little 
manual, as well as its commercial bearing, will insure it a wide sale, 
and that the first edition will soon be exhausted. This edition has 
been purposely kept small so that the book may be kept up to date 
in the rapidly advancing science of which it treats. 

1 Rtjssell, H. L.: Outlines of dairy bacteriology. Small 8va. pp. viil f 
186, Madison, Wis.; published by the author, jfi.oo. 
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An outdoor book. 

The list of those who love to wander afield and drink in the 
beauties of unspoiled Nature under all skies is a long one. A few 
have seen, and have tried by telling their visions to awaken the love 
of others. Thoreau, Flagg, Burroughs, Abbott, Gibson, are names 
well known in this form of literary effort; and there are a host of 
others less familiar, perhaps, but scarcely less interesting. There lies 
^before us a book 1 by Mr. Joseph Jackson, of Worcester, Mass., en¬ 
titled, “Through Glade and Mead,” which brings visions of the same 
fields, meadows, and woodlands, seen this time through the eyes of a 
botanist. Mr. Jackson writes of the plants and birds with the pen of 
a lover and even the “closet botanists.” as they are reproachfully 
called, reading his lines, will want to go back to their freer days and 
prowl through glade and mead once more. 

As appendix A appears the second edition of the Flora of Wor¬ 
cester county, a catalogue of the phaenogamous and vascular crypto- 
gamous plants containing 1,098 species and varieties, of which fifty-five 
are cryptogams. Appendix B is a list of the trees, shrubs, and ever¬ 
green plants growing in the same region. 

The book is most elegantly printed and is illustrated by a series of 
half-tones from photographs by Mr. Lyford. An edition de luxe , 
thirty-five signed copies illustrated by fourteen platinotypes, has also 
been issued, and the ordinary edition is limited to 500. 

Minor Notices. 

- While books of this nature hardly come within the scope of this 
journal, Mr. Foster-Melliar has given us such a charming volume in 
his “book of the rose” 8 that it deserves mention. The writer is a suc¬ 
cessful enthusiast in the cultivation of roses, and gives the benefit of 
his long experience in a clear and full way that leaves little to be de¬ 
sired. A history and classification of roses is followed by a consider¬ 
ation of soils, planting, manures, pruning, stocks, propagation, etc. An 
interesting chapter deals with “pests,” both insects and plant parasites, 
and a monthly calendar of necessary operations closes the volume, 
which is also completely indexed. The happy style of treatment, and 
the clear presentation of the needful operations would tempt almost 
any one to become a “rosarian.” 

1 Jackson, Joseph: Through glade and mead; a contribution to local nat¬ 
ural history. 8vo. pp. xiv + 332, illust. Worcester, Mass,: Putnam, Davis 
& Co. 1894. 

2 Foster-Mbluar, Rhv. A.: The book of the rose. 8vo. pp. 336. pi. 29, 
London and New York: Macmillan & Co, 1894. $2.75. 




OPEN LETTERS. 


The term phytobiology. 

The ever increasing attention given to the different pluses of adapt¬ 
ation is making evident the need for an agreement upon some com¬ 
prehensive term to express its study. At present 1 lie wotd biology is 
generally employed for the purpose in English, and there is poihapsa 
tendency to limit its application to this use; hut the fact that the word 
has been understood in so many meanings, or at all events, shades of 
meaning, makes it by itself an unsatisfactory term, especially for bot¬ 
anists who must fain explain that it ts plant biology (hey mean. The 
words a-koloyy and bionomia, coined for this very purpose, are awk¬ 
ward, little used,and except to the learned do not explain their own 
etymology. A single word in English, answering to the German 
Pfianzetibiologic, does not appear to he in use, and l have therefore 
ventured to employ in publication (reference in Hot. Gar. Uh 345. 
1894) the equivalent and self-explanatory word phytobiology. 1 wish 
to ask whether there is any objection to this term, etymological, bo¬ 
tanical or practical, and if so, what better one can be suggested; and 
also whether it lias yet been published elsewhere in English. W, F. 
Ganonc., Smith College, Nmthamptov , Mass. 

[We may call Prof. Oauong’s attention to the action of the Madison 
Botanical Congress (Proceedings p. 36) upon this point tu recommend¬ 
ing the use of the term ecology to designate the subject matter eoveied 
by the German Pflanzonbiologio. It is quite true that ecology has as 

J et been little used ? but it is rather because the, subject matter has 
cen little studied in this country than because the word is awkward 
or unintelligible. Moreover the objection that it is “little used" lies 
equally against “phytobiology" and must lie at first against any new 
word. Ecology is already in the dictionaries, though (in the Century 
at least) under IE. The committee of the Congress which consul 
ered this subject thought it better to take a word already coined than 
to construct a new one. The modification in spelling suggested is in 
harmony with spelling reform and with the common word eeonomv, of 
similar roots. 

The word phytobiology seems to us open to very serious objection 
because of its etymology. U ought by construction to be the equiva¬ 
lent of the word botany, i. e., that division of biology which is en¬ 
gaged with plants. Witness, similarly, phytopathology, phytochemi¬ 
stry, phylogeography. Phytobiology, moreover, is already in the 
language under the meaning just stated, for it is defined in the Cen¬ 
tury dictionary and a citation of its use in tins sense given. —Km. J 

138] 



NOTES AND NEWS. 

Mr. R. Schlechter publishes in Journal of Botany (Dec,) his sec¬ 
ond decade of new species of Asclepiadacea from South Africa. 

Mr. George Hansen of the Agricultural Experiment Station, Jack- 
son, California, announces the distribution of sets of the flora of Ama¬ 
dor, Calaveras and Alpine counties. 

Erythea (Dec.) contains several new western species, by Greene; 
and some corrections in nomenclature by the same author, notably 
the replacement of Hcspcrochiron Watson by Capnorea Raf. 

Bulletin L’Herb. Boiss. (Nov.) contains a new Riccia (with two 
plates) from Lusitania, by Levier; a new Eragrostis from France, by 
Daveau, making four species belonging to the flora; and a monograph 
of the Swiss Massariem , by Jaczewski. 

The usual interesting report of the Department of Botany of the 
British Museum for 1893 appears in Journal of Botany (Dec.) A very 
large series of collections is indicated as having been received, but 
there is no summary to indicate the total additions. 

A garden scholarship in the Missouri Botanical Garden is to be 
awarded by the Director before the first of April next. Applications 
must be in his hands before March 1st Information as to conditions 
of the award may be obtained by addressing the Director, Dr. Wm. 
Trelease, St. Louis, Mo. 

The tenth annual meeting of the Indiana Academy of Science 
during the last week of December developed the usual large number 
of botanical papers. Botanical work in Indiana is rapidly increasing 
both in interest and amount Of the fifty-two biological papers pre¬ 
sented thirty were botanical. 

Professor Edward L, Greene has been appointed Professor of 
Botany in the Catholic University at Washington. This transfer from 
the Pacific to the Atlantic coast is a notable one botanically. We 
wish him pleasure in the more frequent contact with botanical friends 
and workers that this will bring him. 

In New Education Professor Stanley Coulter is giving a series of 
papers on “Graded instruction in botany below the high school.” 
The suggestions made seem to be wise from the standpoint both of 
science and pedagogy, a combination which is too rare in these days 
of the introduction of elementary science training. 

Professor F, A. Flueckiger, formerly of the University of Strass- 
burg, died at his old home in -Bern, Switzerland, on December nth, 
at the age of sixty-six years. He had been in somewhat poor health 
for some time, but his death was not anticipated. Many botanists 
and other scientific men had the pleasure of greeting Prof. Fluckiger 
at the Brooklyn meeting of the A. A. A. S. last summer. 

[ 39 ] 
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Mr, J. N. Rose desires both living and herbarium specimens of 
Tradescantia and Conunelina from all parts ol the United States, lie 
is especially anxious for roots and flowering specimens ol the rations 
forms of T. Virginuuia. lie will name and return spe«imens when 
desired. Franks for the sending ol .specimens will lu* tumidied on 
application. 

Garden and Forest i on tin lies to publish line illustrations of our 
interesting native plants. Among the late ones we note (Dei. imh) 
Qaetcui Ganyana of the Pacific slope, and (Dee. i<)th) tin* “Muskrag 
Spruce, : ” charge ter is tic of t In* forest lakes ot Minnesota. In tlu x latter 
number Mr. Charles II. Coe gives an lnleiesling illustrated account 
of the so-called “Florida sea beans,” which he savs belong to fotn gen¬ 
era, only one of which grows in this country. 

Tine publication of Sri cnee hns been resumed for the third lime, bv 
the recent publication of number i ol volume f ot a new senes under 
the direction of a committee of eighteen, made up ol representatives 
from different editorial sciences in rather unequal fashion. 'The de¬ 
partment of botany is in charge of Dr. N. L. Britton. The list of 
names given is a very str'ong one, and if the finaiit tal barking is as 
sluing as the scientific the journal should be very successful. We wish 
it a long and prosperous life. 

Following M. Vcsque*s remit monograph of Gutiifcnc Mr. Kd 
mund (r. Baker in Join na! of IMtviv (Deed presents note-* <>[ the group 
obtained from a revision of the material in the Ihitish Museum. The 
chief purpose of the miles is to call attention to the but that M. 
Vesque has almost entirely lost sight of any work done m tin* group 
during the past ten years in England, As an illustr idmi Mi. ilaket 
appends a list of the Mascmene Symphonias, among wlm h aie de¬ 
scribed two new species. Of the thirteen species enumerated M, 
Vesquc had only made note of six. 

At a meeting of the Linncun Society last December, as leportrd 
in Gardener's Clnonide (1 >ec. igth), Kir I bet rich Brandis pteseuted a 
revision of the* Diptctocajete, an Older which consist. altnoa entiiely 
oflarge trees which do not flower until they have attained qie.it i j/a\ 
with a spreading crown on a branchless stem nheu more than ton led 
high. For this reason adequate mafenal tor drlenmuatious has been 
very diifieulL to secure, and has only lately been at all lull. In iS jo 
Korthals described species; Def'/imlolle, m iHhtS, de .mbed i.m; 
Thistleton Dyer, in 1874,estimated tlmnumber al f 70. SirD. thumbs 
now estimates that there are ^20 species belonging to in geneia. 

Proi'Esror K. I*. Greene continues his “Observations on tin 1 Gum 
positfc” in the current number of Ibytlmr (Jan.), The mu/e of asteroid 
forms are further considered and hew generic lines proposed. Main* 
taming.as a genus, and restricting it on the basts ol habit and 
inflorescence (never flat-topped), he outlines the Nultallun prims 
Cnrysoma, with fifteen species, which have been variously referred to 
Sohdago, Aster, Aplopappus, Fricameria, Unosyriff, Higeloviu, Diplo- 
pappus, and Gundlacnia. Stcphanodoria, PetradaHa, and () dec tin arc 
proposed as new genera) the first to contain Xanthacephalum tomen- 
tdlutn Robinson; the second, Solidagopumila T. & <1; the last of the 
various forms of the Mexican and Central American plants that have 
been referred to Aplopappus stoloniferus. 
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New or noteworthy Composit® from Guatemala. 

JOHN M. COULTER. 

WITH PLATES V AND VI 

Capt. John Donnell Smith has submitted to me his recent 
collections of Composite from Guatemala, and the following 
results are thought worthy of publication. All of the most 
critical material was taken to the Gray Herbarium and Li¬ 
brary for final study, where every facility for work was pro¬ 
vided through the courtesy of the curator, Dr, 13. L. Robin¬ 
son. 

Vernonia canescens HBK.—Aquacatepec, Depart. Zaca- 
tepequez, alt. 4,300“ March 1892, John Donnell Smith 
2,837. Apparently quite common from Peru and Venezuela 
to Panama. Reported also from Nicaragua {Wright) and 
Huasteca {Ervendbcrg). Very closely related to V, gemin- 
ata Less, of Brazil, and often confounded with V. arborcscens 
Sw. of Central America. 

Ternonia LuxonsiSj n. sp.—A shrub 3 m high, glabrous ex¬ 
cept more or less pubescence in the inflorescence which forms 
large pyramidal clusters of more or less leafy panicles: leaves 
oval, tapering at both ends and petioled, upper ones often 
narrower, entire or obscurely toothed: involucral scales in 
five or six rows, innermost ones linear-oblong and often quite 
elongated, the outer ones gradually passing into much broader 
and shorter forms, all sharp pointed and membranous except 
for the greenish center and tip: heads 3 or 4 -flowered, 
cylindrical, more or less pedicellate: achencs strigose pubes¬ 
cent, often densely so.—Santa Rosa, Depart, Santa Rosa, alt 
3-4,000“, April 1892, Heyde & Lux 3,421. 

Very nearly related to V. Pa!men Rose from Alamos (N. 
W. Mexico), but differing in pubescence, leaves and involu¬ 
cral scales. 

4—-Vol. XX-No. 2 , 



42 


The Botanical Gazette. 


[I'Vbinary* 


Yemonia Heydcana, n. sp Like the hist; but lower (J m 
high), with broader leaves which me often not so tapei- 
pomted at either base or apex, 6-(lowcrcd heads, invohiual 
scales in but two or three much looker senes and all ol them 
obtuse, and glabrous aehenes. -San Miguel Ikpanliin, De¬ 
part. Quiche, alt. 6 12,00 o ft , April 1892, l ftp ft { • I u,\ 3,392. 

The two preceding species, with F. Palnnn Rose, may all 
be forms of one shiubby species which extends the whole 
length of western Mexico. With the material at hand the 
forms are readily separated, but they give evidence ol such 
close relationship that more abundant material may show in¬ 
tergradations. 

VernoNIA PATENS IIBK.—Santa Rosa, 1 )epart. Santa Rosa, 
alt. 3,ooo ft , February 1893, I fey (ft ir Lux 4,524.- A South 
American shrub 2 to 3“ high, heretofore not reported north 
of Panama, but likely to have been confounded with V. Pep- 
pcana Less. 

Yeruonia Slianiioni, n. sp.—A tree (height unrepoitedk 
leaves long-oval, taper-pointed at each end, petioled, entile, 
glabrous: heads 5-flowcred, somewhat closely coiymbose and 
pedicellate: involucral scales in five or six rows, the inner ones 
elongated-oblong and obtuse, the outer ones becoming grad¬ 
ually shorter, more broadly ovate and acutish, all somewhat 
purplish-tinted and sparsely hairy on the margins: aehenes- 
glabrous. — “Continental divide,” Depart. Sail Marcos, alt. 
9,191“ January 1892, IV. C. Shannon C05, 

The material is very scanty, but seems sufficient for char¬ 
acterization and subsequent recognition. Apparently very 
nearly related to F liatraide's DC. and F. serratu/oidn 11 RK., 
but they are herbaceous. Mr. Shannon notes the lice as be¬ 
ing “white-flowered.” 

Agoratuiu rugosum, n. sp.- More or less rough pubescent 
throughout: leaves short petioled, ovate, crenate, acuminate, 
thickish (almost coriaceous), somewhat scabrous above and 
more softly and abundantly hairy beneath especially along the 
prominent reticulations, 5 to 7'“long: heads purple-lloweied, 
the linear involucral scales with slender often elongated aeu- 
minations: pappus of five lanceolate scales, but one, two or 
three of which taper into awns: aehenes very glabrous.—Santa 
Rosa, Depart. Santa Rosa, alt. 3,000“, November 1892, Ihydt 
& Lux 4,243. 

The whole habit of this species is that of A. corymbosum 
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Zucc., to winch doubtless it has often been referred; but its 
pappus refers it at once to EUAGERATUM and near to A. cony - 
zoidcs L., from which species it dilfers in general habit, 
leaves, and pappus. I have seen an unnamed West Indian 
specimen all of whose pappus scales are not awned, but whose 
other characters refer it more nearly to A. mnticnm Grise- 
bach, and which probably represents a form intermediate be¬ 
tween A. mnticnm and A. cony zoidcs. 

Stevia nepetaefolta HBK. (?)—Ojo de Agua, Depart. 
Santa Rosa, alt. 3,500“, September 1892, Hcydc & Lux 3,780. 
The plant is evidently this species, but the leaves are less 
strongly toothed and less pubescent than in the usual form. 

Eupatorium Eiirenbergii Hemsley.—Santa Rosa, De¬ 
part. Santa Rosa, alt. 3-4,000“ March 1892, Hcydc & Lux 
3,427, A species closely related to E . Bcnthamii Klatt and 
E. septuplincrvium Klatt, but those species have much more 
numerous flowers. Our specimens differ lrom Klatt’s descrip¬ 
tion of Hcbeclinum Ehrenbcrgii Sch. Bip. (Flora, 18S5, 202) 
in having about twenty-five flowers instead of fifty, and in the 
involucral scales being decidedly glandular tomentose, as is 
the whole inflorescence, and inclined to be obtuse, instead of 
“puberulent and acuminate.” 

Eupatorium filicaule Sch. Bip.—Jumaytepcque, Depart. 
Santa Rosa, alt. 6,000“ November 1892, Hcydc & Lux 4,234. 
In the Gray Herbarium there are specimens of this species 
extending from Venezuela ( Fcndlcr ) to Orizaba, Mexico. A 
closely allied species in Chihuahua is E. Palmcri Gray. A char¬ 
acter not mentioned by Dr. Gray (Proc. Amer. Acad. 21 : 
383) in contrasting the two species may be of service in sep¬ 
arating them. In E . Palmcri the involucral scales are very 
narrow, sharply pointed and entire; while in E. filicaule , 
although there are similar scales, most of the scales are apt 
to be a little broader and more or less toothed at apex, some¬ 
times becoming blunt and with broad more or less toothed or 
incised apex. In our specimens the heads are 12-flowcred. 
Characterizations of this species will be found not only in 
Proc. Amer, Acad, 21 : 383, but also 1 . c. 27 : 170. 

Enpatorium griseuni, n. sp. Whole plant (including both 
leaf surfaces) hirsutely and somewhat glandular pubescent, 
giving it a grayish cast: leaves opposite, perfectly cordate 
with a somewhat acuminate apex, sharply dentate, lower sur¬ 
face grayer and more hirsute than the upper, 8 to io cm long 
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by 7 to 8 r,n broad, rather long-pctioled below, becoming sessile 
and much reduced towards and in the inflorescence which is 
open and comparatively few-headed: heads rather large (i2 mm 
high), more than 20-flowcred: involucral scales obtuse, gland¬ 
ular pubescent on the back and apt to be purplish-tinged, tin" 
inner narrower ones occasionally acutish, all conspicuously 
striatc-nervcd: achenes minutely pubescent on the sharp 
angles.—Casillas, Depart. Santa Rosa, alt. 4,000“, December 
1892, Heydc & Lux 4,250. 

In De Candolles § SUBIMBRTCATA, with the large-headed 
Brickellia-like forms, such as E . Parryi Gray and /?. Fcndlcri 
Gray, but more nearly related to the South American E. ur - 
ticcefolia L. 

EUPATORruM Guadalupen.se Spr.—Rinconcito, Depart. 
Santa Rosa, alt 4,ooo ft , November 1892, Heydc Lux 4,206. 
This widely distributed species has gone under the name of 
E . paniciilatum Schrad. in the West Indies, E. Sinclairii 
Benth. in Central America, and E. Guadalnpcnse Spr. on Guad¬ 
alupe Island. 

Eupatorium IIEBEBOTRYA (DC.) Hemsloy.—Chiapas, De¬ 
part. Santa Rosa, alt. 3,500“, December 1892, Hcydc & Lux . 
A species of Costa Rica, and apparently reported but once 
from Mexico ( Ha cuke ). 

Eupatorium pauperculum Gray,—Santa Rosa, Depart. 
Santa Rosa, alt 4,000“, December 1892, Heydc & Lux 4,194, 
This species was first discovered in Arizona, then in Sonora, 
and now in Guatemala. The Arizona material, from which 
the original description was drawn, proves to be not at all 
representative. The Sonoran and Guatemalan specimens are 
more or less pubescent, with lanceolate (in the Guatemalan 
specimens very narrowly so) long acuminate leaves with taper¬ 
ing base and sharply toothed in the middle, loose almost dif¬ 
fuse inflorescence, and corolla more often pink than white. 

Eupatorium populikolium 1 I 1 UC.—VolcanTecuamburro, 
Depart. Santa Rosa, alt. 6,ooo p \ February 1893, Heydc & Lux 
4,521. This material has achenes somewhat pubescent. 
Evidently a very variable species in foliage, the leaves vary¬ 
ing from lanceolate with attenuate base to very broad ovate 
with cither truncate or cordate base. Heydc & Lux 2,840, 
from San Felipe, Depart Rctalhulcn, alt. 2,050“, April 1893, 
has the usual glabrous achenes, and is reported as a showy 
virgate plant 14“ high. 
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EUPATORIUM PVCNOCEPHALUM Less.—Santa Rosa, De- 
part.Santa Rosa, alt. 3-4,000“, May and November 1892, 
Heyde & Lux 3,406 in part and 4,229; Jumaytepeque, De¬ 
part. Santa Rosa, alt. 6,000“, January 1893, Heyde & Lux 
4,219; San Miguel Uspantan, Depart. Quichd, alt. 6-12,000“ 
April 1892, Heyde & Lux 3,397. Evidently the same as E. 
Schiedeatium Schrad. Very variable in foliage, but the in¬ 
tergradations are so complete that no varietal distinctions can 
be drawn. The variations extend from narrowly lanceolate 
with long acuminate apex to cordate ovate and even rotund 
towards and in the inflorescence. Reported to be a little 
more than three feet high. 

Eupatorium Sciiultzii Sch. Bip.—Teocintc, alt. 2,500“, 
February 1893, Heyde & Lux 4,515. Entirely too near E. 
inalvacfolium DC., and the two should probably be merged. 
The present material has the involucral scales of E. Sciiultzii , 
but the heads are more than 20-flowered, as in E. malvacfol- 
ttnU) a larger number than is credited to the former species. 
Reported as nine feet high. 

Eupalovium yernouioides, n. sp. of Osmia. —Shrubby and 
leafy, with the general aspect of a Vcrnonia , more or less 
glandular pubescent in the region of the inflorescence and apt 
to be sparsely so upon the leaf veins (especially beneath), 
otherwise glabrous: leaves short-petioled, thickish but hardly 
coriaceous, lanceolate with tapering base and apex (perhaps 
the lower leaves broader and more rounded at base), entire 
or obscurely mucronulate-toothed, with prominent midrib and 
conspicuously reticulated beneath, dark green and somewhat 
shining above, paler and often reddish tinged beneath, 15 
to 20‘ m long, 2. 5 to 4. 5 ,m broad: heads rather numerous in the 
open somewhat leafy cymes, about 9" ,m high and 40- to 60- 
flowered: lower scales of the cylindrical or urn-shaped in¬ 
volucre short and broad, with ciliatc margins and glandular 
pubescence on the back, upwards becoming gradually nar¬ 
rower, longer, more delicate, less glandular and ciliatc until 
the innermost linear scales arc almost smooth; all obtuse ex¬ 
cept a short apiculation of the innermost ones; the striations 
not distinct, but obscure and irregular, the outer scales 
especially inclined to a purplish tinting: achenes glabrous 
(poorly developed in the material at hand).—Cenaguilla, De¬ 
part. Santa Rosa, alt 4,000“, November 1892, Heyde & Lux 
4,240. 

Related to E. conyaoidcs Vahl. 
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Willugbaeya globosa, n. sp.—A glabrous twiner or some¬ 
what puberulent in the inflorescence: leaves ovate and acum¬ 
inate, obtuse at base, with margins (which are obscurely muc- 
ronulatc) revolute, 5-ribbed near the base and prominently 
cross-veined, long-petioled, blade 9 to T 2““ long, 5 to j" u 
broad: heads sessile in glomerate (head-like) clusters which 
are borne (one to seven in number, usually three or five) at 
the ends of the opposite somewhat wide-spreading branches 
of an elongated bracteate raceme: involucral scales very short 
(about onc-third as long as the corolla and pappus), broad and 
truncate (sometimes a little notched), ghmdiilar-puberulent at 
apex: pappus white: corolla narrowly funnel form: achenes 
glabrous (or very sparsely pubescent under a lens).—Santa 
Rosa, Depart, Santa Rosa, alt. 4,ooo ft , March 1892, Hcydc & 
Lux 3 , 430 . 

This species is listed as Mikania globosa Coulter, n. sp. in 
the forthcoming part of John Donnell Smith’s “Knumeratio 
Plantarum Guatemalensium,” where it seemed desirable to 
make the nomenclature consistent with that of the other 
parts. The inflorescence is striking, with its display of 
globose heads, and the species resembles closely in habit and 
structure Mikania smilmina DC. of Brazil. 

WlLLUGBAEYA SCAN DENS (L.) Kuntzc. (Mikania scaudcns 
Willd.)—Santa Rosa, Depart. Santa Rosa, alt. 3-4,ooo ffc , 
June 1892, Hcydc & Lux 3,434. A form with purple flowers 
and reddish pappus, which is easily separated from the 
typical form, but which is referred by Hcmslcy to i)T. 
scandens . 

Coleosantlms Paeayonsls. (Brickcllia Pacaycnsis Coulter), 
—Tcocinte, Depart. Santa Rosa, alt. 2,500 rt , January [893, 
Hcydc & Lux 4,218. 

Aster spinosus Bcnth.—Santa Rosa, Depart. Santa Rosa, 
alt. 3~4,ooo r \ April and December 1892, Hcydc & Lux 3,424 
and 4,210. The development of the characteristic spiny 
branches in these Guatemalan forms is much stronger than in 
the forms heretofore collected in Northern Mexico and ad¬ 
jacent United States; a development that appears also in 
specimens from Costa Rica. The spines are often very strong 
and thick set, flattened like sword blades, 2.5 to 5™ long, 
evidently doing leaf-work, while the leaves are reduced to 
the merest rudiments, very different from the “soft subulate 
spines” of the more northern forms. The longer spines fre¬ 
quently branch. 
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In the original description Bcntham questions the generic 
reference, a question which may still be seriously raised. 
Were not the genus Aster so all-embracing it would seem 
better to separate this species from it genetically. It has no 
stamens in the ligulate flowers, the styles are very short and 
obtuse, the ligules are exceedingly small, and the whole habit 
of leaf reduction and spiny phyllocladia is peculiar. 

Aster Jamaicensis Less. (Erigcron Jamaicensis L.)— 
Santa Rosa, Depart. Santa Rosa, 3~4,ooo ft , June 1892, Hey do 
& Lux 3,363. This species of the West Indies has also been 
found occasionally in southern Mexico. I very much doubt 
its proper reference to Aster. 

CoNYZA CORONOPIFOLLA HBK. (Inch C . hirsute HBK.) 
—Chiul, Depart. Quiche, alt. 8,000 c \ April 1892, Heyde & 
Lux 3,378. Exceedingly variable in foliage even on the 
same plant. Our specimens represent the very hirsute form 
with linear-lanceolate mostly entire (but frequently I- or 
2-lobed) leaves described by Kunth as C. hirsute , and usu¬ 
ally maintained as a distinct species. The two, however, 
completely intergrade, and different branches of the same 
plant will sometimes show ail the differences between C. 
coronopifolia and C . hirsnta . 

3 IALLXN 0 A, n. gen. of Inuloide^e? —Heads many-flowered, 
homogamous, the flowers perfect: involucre cainpanulate, 
with three or four series of imbricate striate bracts, the outer 
ones shorter: corolla tubular, somewhat narrower below and 
with a much constricted and easily separable base, 5-toothed, 
the teeth hairy outside: anthers appendaged, sagittate at 
base: style-branches long, clavate and obtuse, the conspicu¬ 
ous hairy appendages representing more than half the length: 
achcnes linear, 5-angled, withaprominentinduratedba.se and 
constricted above to meet the distinct pappus ring which 
bears numerous stout barbellate bristles as long as the corolla. 

Mallinoa corymbosa, n. sp.—Herbaceous, 40 to 50”“ high, 
leafy and hairy at base, naked, smooth and coryinbosely 
branching above: leaves opposite, more or less woolly pubes¬ 
cent on both sides, especially along the venation, rather long 
petioled, ovate and dentate, obtuse, paler and conspicuously 
reticulate beneath, 3 to 7 cm long (blade), above reduced to 
bracts: heads about 5 mra high, solitary at the ends of the 
elongated corymbose branches: involucral bracts smooth and 
striate, oblong, the outer series somewhat shorter, the inner 
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ones equal, very obtuse, more or less scanous margined: 
achencs sharply 5-anglcd, somewhat hairy, especially on the 
angles.—P late V. 

Jumaytepeque, Depart. Santa Rosa, alt. 6,ooo ft , December 
1892, Hcycle & Lux 4,255. 

To decide the affinities of this genus is very perplexing, 
The style characters are those of Eui'ATORrACK.K, and iLs pappus 
coalesced at base info a prominent ring suggests the Brazilian 
genus Symphyopappus Turcz., but the distinctly sagittate 
anthers are opposed to such reference. It seems also to re¬ 
semble certain groups of SENECTONID/K, and this may be the 
true reference, but the involucre is hardly consistent with it. 
It is tentatively referred here to INULOIDK/K, to which gioup it 
is as easily referred as Dimcrcsia Gray, with which genus it 
has a number of important characters in common. 

Nocca SUAVEOLENS Cass. (Lagascea suavcolcns HBK.).— 
Carrizal, Depart. Santa Rosa, alt. 5,ooo rt , November 1892, 
Heydc & Lux 4,227. A somewhat variable species, which 
also includes L. hclianthifolia HBK., L. latifolia DC., and 
Z. macrophylla Steud. Lagascea Cav. is 1,803, and Nocca 
Cav. is 1,794. 

Desmantiiodium Guatemalensk Hemsley.—Volcan Ac- 
atenango, Depart. Zacatcpcqucz, alt. I2,ooo a , August 1892, 
IV, C . Shannon 3,693. The only record I find of this very 
interesting plant is the original collection by Salvin on Vol¬ 
can de Fucgo, at 6,ooo fl , in which material the achencs were 
immature. The specimens before me have perfect aclienes, 
which show the oboval-oblong outline of the other species, 
arc perfectly smooth, ancl become black and hard, but instead 
of being biconvex in section have a flat face and a promin¬ 
ently angled face, giving a low triangular section. 

Polymuia Quich(*nHis ? n. sp.—Smooth, excepting the more 
or less roughened leaves, about 1" high; leaves ample, oppo¬ 
site, ovatc-lanceolate, acuminate, tapering at base to a short 
petiole, dentate or denticulate (sometimes almost entire), 
moderately scabrous above and somewhat pubescent beneath, 
especially upon the conspicuous reticulations (becoming 
smoother with age), 12.5 to 25™ long, 5 to 7.5 cm wide: heads 
solitary or few in a terminal corymb whose lateral branches 
bear at least a pair of ovate (sometimes narrower) acute 
leaves; the disk about I5 ram broad: outer involucral bracts 
broadly ovate and acute: rays 7 to 15, yellow, linear-oblong, 
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hairy at base, about 2™ long: disk-corollas tubular-inflated 
from near the base, prominently glandular-ncrved: achenes 
5 ram long.—Child, Depart. Quiche, alt. S,ooo ct , April 1892, 
Heydc & Lux 3,375. 

Very closely related to the Chilian P . glabrata DC. accord¬ 
ing to the description in DC. Prodr. 5 : 515. 

JAEGERIA HIRTA Less, includes Spilanthes scssilifolia 
Hemsley.—San Miguel Uspantan, Depart. Quichd, alt. 6- 
12,000“ April 1892, Heydc & Lux 3, 39 S» 3 * 794 * 3 * 79 6 * 

Sclerocarpus DIVARICATUS Benth. & Hook, was sent out 
in a previous distribution as S. uniserialis , no. 2,376. 

Montanoa Moritziana Sch. Bip.—Coban, Depart. Alta 
Vera Paz, alt. 4,300“, November 1885, Tucrckhcim 814. I 
have not discovered any description of this species, the mate¬ 
rial having been named from Andean specimens so labelled 
and distributed by Sondcrs and by Andre. 

Montanoa patens Gray.—Jumaytepcque, Depart. Santa 
Rosa, alt. 6, 000“ December 1892, Heydc & Lux 4,216. The 
specimens are more bushy and profusely flowered than those 
heretofore collected. The leaves are densely and softly pubes¬ 
cent beneath, glabrous or nearly so above. The species is 
very near M. arboresccns DC., to which some of its forms 
have at times been referred. 

Montanoa Samalensis, n. sp. — Apparently a suffruticose 
plant, about 3 m high; branchlcts more or less woolly pubescent 
(becoming glabrate), the inflorescence densely so: leaves (only 
upper ones seen) petiolcd, ovate-lanceolate with a rhombic 
short-cuneate triplinerved base tapering into a more or less 
winged petiole, acuminate, crenate or somewhat toothed, 
scabrous-puberulcnt above, pubescent beneath, 20 to 30 fnl long 
(including petiole), 7.5 to io ,,,n broad in widest part; those 
that subtend or belong to the inflorescence narrowly lanceo¬ 
late, acute or acuminate, wing-petiolcd, nearly or quite en¬ 
tire (the lower ones 15 to I 7 ‘ ra long): inflorescence a lax 
leafy few-flowered trichotomous cyme: heads long-pcduncled, 
7 to c) mm high, with about ten narrowly to broadly spatulate 
white (yellowish in drying), more or less pubescent rays 10 to 
jjmm i on g. involucral scales ovate, acute, woolly pubescent: 
chaff of the receptacle more or less toothed towards the base, 
broadly truncate, the midrib ciliate on the back and extended 
as a prominent mucronate point: disk corollas yellow and pu¬ 
bescent.—Rio Samald, Depart. Retalhulen, alt. 1,700“, A^ril 
1892, John Donnell Smith 2,858. 
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In the rhombic base of the leaves there is indication that 
the lower leaves may be three-lobed. 

Vovbosina Donnoll-HiuiMiii, n. sp. ot Veruksinaria.— 
Pubescent, becoming glabrale, about 5" 1 high: stem and 
branches wingless: leaves ovate to lanceolate, scabrous puber- 
ulent above, pubescent beneath, tapering to a more or less 
winged petiole, acuminate, from sharply serrate or even 
toothed to almost entire with a few mucronulations, 10 to 
20' m long, 3 to 5 un broad: heads about io ,,,,n high, rather numer¬ 
ous in a spreading cyme: involucral scales oval, obtuse, erect 
and pubescent: chaff of the receptacle pubescent, as arc the 
very broad and somewhat toothed wings of the aehenes above 
and the stout awns.—San Miguel Uspantan, Depart. Quiche, 
alt. 6-12,000“ April 1892, Heydc & Lux 3,385. 

Related to V . Virgin tea L., but distinct enough from the 
forms of that variable species that I have seen, notably so in 
the size of its heads. 

Otopappus curviflorus llemsley, var. glailmitus, n. 
var. Leaves almost entirely glabrous and very long acumin¬ 
ate, only vestiges of the scabrous character above, the lower 
surface glabrous (instead of woolly pubescent).—Jumaytepe- 
que, Depart. Santa Rosa, alt. 6,000 ft , November 1892, Heydc 
& Lux 4,235. 

0 . curvijlonis Hems ley = Salntca curvijlora R. Br. and Zcx- 
nmiia sahncoidcs Sell. liip. It is a serious question whether 
0 . curvijlonts should not be the basis of a new genus, tor the 
characters arc not strictly those of either Sa/mea or Otopappus, 
although the latter genus was extended by llemsley to in¬ 
clude it. 

Coreopsis Galeotth llemsley was distributed in a previ¬ 
ous collection as C. Mexicana Hemsley, no. 3,792. 

Coreopsis trikouata Bertol. —Buena Vista, Depart.SanU 
Rosa, alt. 5>5oo rt , December 1892, Heydc & Lux 4,193. 
Apparently reported heretofore only from Volcan de Agua by 
Velasquez, and described by Bertolini in KL Guat. 

Bidens al ausensis HBK. ?—Embaulada, Depart. Zaeatcpe- 
quez, alt. 5,500“ December 1889, Heydc & Lux 4, 503; San¬ 
tiago, same depart, alt. 6,500“, 1891, Rosa/id Gomez . A 
number of South American species of Bidens appear in the 
Guatemalan collections, but there is such confusion of de¬ 
scriptions and of specimens in herbaria, that determinations 
must be tentative. This species has been reported also from 
S. Mexico. 
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BlDENS ANDICOLA HBK.?—San Miguel UspanUin, Depart. 
Quiche, alt, 6,ooo rt , May 1892, Ilcydc & Lux 3,404, 3 * 7SS. 
This reference to a species of the Andes of Ecuador is made 
with some hesitation, on account of lack of type material. 
With published descriptions and distributed material it accords 
fairly well. Perhaps the same reference should be made of 
John Donnell Smith 1,678, from Samac, Depart. Alta Vera- 
paz, alt 4,6oo lfc , but the material is entirely too immature for 
definite statement. 

BlDENvS iiirtella HBK.—Santiago, Depart. Zacatepcquez, 
alt. 6,500^, 1891, Rosalio Gomez 1,074. This species seems 
to have been referred only to Mexico and then doubtfully, as 
though it had not been rediscovered. The material in hand 
conforms exactly with the published description, but there has 
been no opportunity of comparison with authentic specimens. 

Bidens iiumius HBK.—At the summit of Volcan Acate- 
nango, Depart. Zacatepequez, alt. I2,400 fk , August 1892, IV. 
C . Shannon 3,691. Heretofore reported only from the moun¬ 
tains of Ecuador. The peduncles and involucral scales arc 
very often hairy, and the heads vary much in size, sometimes 
becoming as large as those of B . grandiflora . 

Calea integrifolia Hcmsley,var. (lentata,n. var. Leaves 
much thinner, glabrous (except perhaps a little sparse pubes¬ 
cence beneath), very narrowly lanceolate to linear, with con¬ 
spicuous mucronulate teeth, and tapering into a long almost 
caudate acumination, the leaves subtending the inflorescence 
elongated.—Nebaj, Depart. Quiche, alt. 7,ooo lf , April 1890, 
Hcydc & Lux 4,506. 

Sciikuiiria antiiemoides (DC.) ( Hopkirkia anthemoides 
DC. Schkuhria Hopkirkia Gray).— Hcydc & Lux 3,802. 

Galeana iiastata Llav. & Lex.—Santa Rosa, Depart, 
Santa Rosa, alt. 3-4,000“, July 1892, Hcydc&Lux 3,364. The 
plants are much more leafy than usual, with larger leaves and 
a fewer-flowered inflorescence than heretofore recorded. 

Tagetes eucida Cav.—Santiago, Depart. Zacatepequez, 
alt. 6,5oo ffc , 1891, Rosalio Gomez 1,063; 1892, Hcydc & Lux 
3,798. Our 3,798 is more branching than usual, with ob- 
conical (rather than cylindrical) involucres which are 7-toothed 
(rather than 5) and 15 to 17-flowcred (instead of 5 to 7), but 
the intergradations seem to be too complete for varietal sepa¬ 
ration. 

Tagetes tenuifolia Cav. — T . pcduncularis Lag. & Rod, 
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It seems probable that these two species thus merged, with 
some others, should be included in T. pa tula L.—San Carlos, 
Depart. Ouezaltenango, alt. 8,622“, December 1891, ]V. C. 
Shannon 598. 

Pectus CANESCENS TIBK., var. villONior, 11. var.—Stems 
and leaves much more woolly pubescent, the involucral bracts 
densely so, being like those of J\ Licbmannii Sch. Bip.—Santa 
Rosa, Depart. Santa Rosa, alt. 3-4,000“, March and May 
1892, Hcyde & Lux 3 , 40 * and 3,413, 

Senecio Ghiesbreghtii Regel, var. Uspaiituncnsis, n. 
var.—Leaves entire, elongated oblong and acuminate.—San 
Miguel Uspantan, Depart. Quiche, alt. 6—i2,ooo fl , April 1892, 
Heyde & Lux 3,368; also distributed in previous collection as. 
5 . Ghiesbreghtii , no. 1,598, with leaves similar but with mar¬ 
ginal mucros; also Bottcri , 609 and 820 from Orizaba. In 
looking over the allied tree-forms, S. Ghiesbreghtii Rcgcl, 
S. grandifolius Less., and S. arborcsccns Steclz, it becomes 
evident that we are dealing probably with a single species 
having leaves varying from pinnately divided to entire. S, 
grandifo/itts Less, must certainly absorb S. arborcsccns Sleetz, 
but I do not feel the same confidence as yet in such a dispo¬ 
sition of S . Ghiesbreghtii Regel, although Homsley refers the 
latter to 5. grand ifolins, but keeps S. arborcsccns distinct. 

Senecio SceIUMANNIANUS Schauer.—Chiul, Depart. Qui¬ 
che, alt 8,000“, April 1892, FIcydc & Tmx 3,377. I have no 
record of the discovery of this interesting species other than 
that of Aschcnborn about Zimapan. Although no authentic 
specimens have been accessible Schauer’s description in Lin- 
naca completely accords with our plant. 

Werneria NUIUGKNA IIBK.—Volcan de Tajumulco, De¬ 
part. San Marcos, alt. 12,000“ January 1892, \V, C . Shan¬ 
non 607. A very interesting discovery of a high Andean 
genus, not reported before north of the high mountains of 
Bolivia. 

PEREZIOPSISj n.gen. of MuttsiaCE^,—I leads rather few- 
flowered (10-15), homogamous, the flowers perfect: involucre 
conical, with three or four series of dry loosely imbricated 
narrow bracts, the outer ones short and grading into the 
bractlets, the inner ones becoming successively more elong¬ 
ated: receptacle densely pilose: corolla elongated, deeply bi¬ 
labiate, the upper lip broad and 4-toothed, the lower of a 
single narrowly linear petal, all the lobes erect (not even 
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spreading); the lower portion of the tube sharply 5-angled 
with tuberculatc ridges, differing sharply from the upper por¬ 
tion: anthers caudate; filaments free and pubescent, arising 
from the top of the angled base of the corolla tube: stigma 
lobes short and obtuse, coalescent to maturity (but easily 
separable), sharply deflexed at the summit of the anther tube; 
style with an indurated bulbous base which detaches readily 
from the achcne, which is linear and pubescent: pappus of num¬ 
erous conspicuous puberulcnt slightly tawny bristles about as 
long as the flowers. 

Pereziopsis Doimell-Smithii, n. sp.—Probably woody be¬ 
low, 1.8 to 2.4 ra high, densely woolly tomentose at least above: 
leaves alternate, ample, pinnately divided, white with a dense 
pannose tomentum beneath, more or lcssfloccosc woolly above 
and becoming glabratc; terminal lobe ample, broadly deltoid, 
irregularly lobed and dentate, conspicuously palmatcly veined, 
20 cm long by 25 tm broad at the almost truncate base (dimen¬ 
sions doubtless larger in the lower leaves); lateral lobes (us¬ 
ually two) distant and very much smaller, the intervening 
rhachis and petiole more or less winged: inflorescence an 
ample naked corymb, with large terminal heads (about 3 cm 
high) on the elongated branches, the ultimate divisions brac- 
teate: involucral scales narrowly linear and long acuminate, 
more or less pubescent and purplish tinged, the inner 
ones becoming as long as or even longer than the head: 
flowers over 20 ,nm long.—Rio de Los Esclavos, Depart. 
Santa Rosa, alt. 2,500“, February 1893, Heyde & Lux 4, 5 ^ 7 - 
—Plate VI. 

Herbarium Lake Forest University. 

Explanation of Plates V and VI. 

V. MalUnoa corymhosa, Fig. 1, Plant, nat.size.—Fig, 2. Ahead,en¬ 
larged.—Fig. 3. A flower, enlarged.—Fig.4. Two stamens, enlarged.— 
Fig. 5. A pistil, enlarged. 

VI . Per eziopsis Donnell-Smith'd. Fig. 1. Portion of a flower cluster, 
nat. size.—Fig. 2. A leaf, natural size,—Fig. 3. A liower, enlarged.— 
Fig. 4. The same laid open, enlarged.—Fig. 5. A stamen, enlarged.— 
Fig. 6. A pistil, enlarged.—Fig. 7. An achene, nat. size. 



A preliminary paper on Costaria with description of a 

new species . 1 

I)L -VI ION S VLTNDLKS 
wmi ir \n vir 

In the lattci pait of list July, I found on the shoies of 
Monteicy Bay a few impel feet specimens of one ol the Lam- 
lnanacecE which seemed to me at once to be chfleicnt fiom 
anything described in the htciatiue accessible in the Hop¬ 
kins Sea Side Laboiatmy ft wis evidently a Costaua, but 
the two described speetes of Costaua have five nauow nbs, 
while this plant had one bioad one 

A few clays latei I collected the same plant a mile further 
east neai the steamship landing at Monteiey In the eouise 
of a week or so two of the Stanfoid students who wue diedg¬ 
ing foi the zoologist ol the Hopkitv- Lahoiatory biought me 
several fragments of the same Costaua These fiagmcnts 
had been brought up by the diedge a half-mile fiom the shore 
from a depth of about fifty Icet A systematic scaich showed 
that the plant was quite common, at least in one pait of the 
bay, glowing in huge clusters attached to rocks twenty to 
thuty feet ftom the shoie, in eight to filtecn feet ol watei 
As one looked at it wiving back and fotth in eight ot ten 
feet of watei he would take it at once to be Dutyoiumon 
CalifOfnuiun Rupi , which is abundant all along the Califoi- 
nian coast 

I obtained a huge numbu ol plants, many ol which wue 
in fiuit A careful sc itch along the slioie of nthi i pails ol 
the bay, and also of Hu. neighbonng ocean, has so lai Lull tl 
to leveal any tiace of the plant 

I am informed that specimens have been suit to at least 
one of the leading pliyeologists of the United States and he 
refeued it to Costaria lostata (liun ) (C Tunun (mv ) 
The specimens sent must have been vciy impel feet indeed 
to give one such an impiession as will be seen by compiling 
C costata (Turn ) with this plant 
General description —The plant is of an olive-green 
coloi, and varies in shape lrom oblong to lanceolate lineal 

i Read before the Botanical Seminar TJniveisity of Nebraska, December 22 p 
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The blade is thin and very brittle, and is covered throughout 
with peculiar reticulations which diminish in size as they 
approach the growing point (the union of blade and stipe). 
The midrib is about twice the thickness of the body of the 
plant, and is broad and smooth, no reticulations ever crossing 
it. The reticulations vary much in prominence; in some in¬ 
dividuals they are barely visible, while in others they are 
very prominent. The midrib also varies much in plants of 
the same or nearly the same size. In some plants evidently 
mature it is little over | In , while in others of about the same 
size it is often 2 m broad. At the base the plant is either 
heart-shaped and abruptly contracted, or in smaller speci¬ 
mens lanceolate and gradually contracted into a short 
thick stipe. From the ends and sides of the stipe innumera¬ 
ble dichotomously branched rootlets are given off which attach 
the plant very firmly to rocks, etc. Frequently the lower 
half of the stipe is turned abruptly at right angles to the up¬ 
per half and the rhizoids are then attached to the lower sur¬ 
face (fig. 2, R and R f ). 

HISTOLOGY. —A cross section of the stem reveals three 
kinds of tissue; the epidermis, hypodermis and medullary 
layer (fig. 3, c, h } and in ). The epidermis consists of a single 
row of cells oblong in cross-section, 16-20^in length, 8/< broad,, 
the outer wall considerably thickened. In a longitudinal sec¬ 
tion they are the same shape, showing that they are quadri¬ 
lateral, the long axis lying in a radial plane (fig. 3, c). 

The hypodermis is made up of five rows of parenchymatous 
cells. The outer hypodcrmal row is made up of very small 
(8/f broad) rounded cells. The remainder of the hypodermis 
is composed of large, irregular, thin walled cells, which in¬ 
crease somewhat in size towards the medullary layer (figs. 3, 
and A, and 4). The chloroplasts arc confined mostly to the outer 
two or three rows of the hypodermis. 

The medullary layer presents a very interesting structure. We 
may distinguish three varieties of cells in it: (a) Two or three 
rows of narrow, elongated, rather thick walled cells, along the 
sides next to the hypodermis (figs. 3 and 5, c). (b) Large oval 

or flask-shaped cells (Sc/ilcimgangc) some of which seem to have 
been formed by the union of two cells. Connected with one 
end of the flask-shaped cells there are long, narrow cells with 
few or no cross partitions. The tubular cell sometimes ends 
blindly and sometimes seems to unite with other cells. The 
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opposite end of the flask-shaped ceil is usually closed and 
not connected with any other cell (fig. 5, b). (r) In the 

central part of the medullary layer between the flask-shaped 
cells there are many oblong, thin-walled cells running at right 
angles to the direction of growth. Occasionally they are found 
singly, but more often there are several united, forming a 
chain which often reaches across the medullary part (fig. 5, a). 
There is no difference in structure between the midrib and 
the rest of the blade. The greater thickness of the midrib 
is caused by an increase in the thickness of the medullary 
layer (fig. 2). 

The reproduction of this plant is in no way different from 
the other species of the Laminariaceae. Unicellular zoospo¬ 
rangia protected by paraphyses are borne in large irregular 
patches on every part of the blade. In some luxuriant indi¬ 
viduals I have found the patches of zoospores extending upon 
or even across the midrib. The zoospores are evidently de¬ 
veloped from the epidermal cells, for we find in cross-sections 
of fruiting specimens the outer row of small hypodcrmal cells 
just beneath the zoosporangia (comp. figs. 3 and 4, i). 

A study of the stipe reveals an entirely different structure. 
It is very tough and rigid, and is composed entirely of cells 
which are about twice as long as broad, and much smaller 
in the hypodermal than the medullary region. In fact in 
many of the sections there seems to be, especially in the hy¬ 
podermal region, little or no space between the cell walls. 
The epidermis of the stipe is composed of very irregular thick 
walled cells, the walls of which are of a brownish color (fig. 6). 

In the rootlets, especially towards the apex, the cell walls 
are much thinner, the cells larger and longer (fig. 7). 

Nomenclature. — In looking up the descriptions of the 
two recognized species of Costaria I find that the names of 
the two have been changed several times without right or 
reason for so doing. As we are gradually approaching a 
stable nomenclature, it seems proper that at this time we 
should restore to these plants the names which rightfully 
belong to them. 

The common species on the Californian coast has been called 
Costaria Turncri Grev. It is not, however, Costaria Tur¬ 
ner i Grev., but Costaria Mcrtensii J. Ag. 2 

2 Species, genera et ordines Algarum t: 140, 1848 .—Nj ther should the name 
be written Coslana Mertensn (Mert ) Post & Rupr. as Kjellrnan has done in 
Engler & Prantl’s Pflanzenfamilien I 3 : 257. 
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The other species, Costaria Turner} Grev., was named Fu¬ 
ats costatus by Turner in 1819, 3 but Greville in 1830 changed 
it to Costaria Turneri Grev. 4 

Under the present rules of nomenclature we must then re¬ 
turn to Turner’s specific name which results in Costaria cos¬ 
ta ta (Turn.)* 

Since the two species have been somewhat confused and 
the genus will have to be broadened somewhat to include the 
new species, the following synopsis may not be amiss. 

To some it may seem that the possession of a single broad 
rib ought to be considered as a generic distinction, but after 
a careful comparative study of the structure of this plant with 
Costaria Mertensii J. Ag., I prefer to broaden the generic 
description enough to include this plant. 

COSTARIA, Greville. Alg. Brit., Syn. p. xxxtx. 1830. 

Plant undivided, one to five-ribbed; ribs when more than 
one, radiating from a simple, plain stipe. Fruit as in Lam¬ 
inaria, indefinite brown spots on any part of the plant. 

§ I. Plant 5-ribbcd. 

Costaria Mertensii, J. Ag. Spec. gen. et ordin. Alg. 
1: 140. 1848. 

Fuats costatus Mert. Jun. Lim. 4:—. 1829. 

Costaria Turneri Post & Rupr. Illust. Alg. 12 . //. 24. 

Plant from five inches to a foot broad; stipe expanding 
from the base into a plain undivided reticulate blade. Root¬ 
lets dichotomously branched. 

Common on the Californian coast. 

GosLiria cosiata (Turn.), nom. nov. 

Fuats tostatus Turn. Fuci, etc. pi. 22C). 

Costana I'm nett Grev. Alg. Brit., .Syn. p, xxxtx. 

Plant seldom over two inches broad; lanceolate, two feet 
long. Rootlets nearly simple. 

As far as I can discover, this plant lias never been reported 
for the Californian coast before. The information L have been 
able to obtain in reference to its distribution is from Agardh 
(Species, Genera et Ordinos Algarum, 139-140). lie says 
of its habitat, “On the Pacific shores of Central America or 
?North America.” The interrogation mark before North 
America is explained by a sentence a few lines further on 

“Turner, Fiici, etc. 4 :— ,pt. 226. 

4 Alg Brit., Synopsis p. xxxix. 

5—Vol, XX.—No. 2. 
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where he says, “In one place in Turner’s work, the native 
country of this plant is said to be Central America, in an¬ 
other place, North America.” I have two complete speci¬ 
mens, one in fruit, that I collected a short distance from Pa¬ 
cific Grove, Cal., which are unquestionably this plant. 

§ II. Plant i-ribbcd. 

Costaria reticulata, n. sp.— Plate VII. 

Plant thin, olive green, two feet or more in length, two to 
ten inches broad; stipe short, J-I.J inches in diameter, fur¬ 
nished with numerous dichotomously branched rootlets. 
Plant furnished with a broad central midrib twice the thick¬ 
ness of the remainder of the blade; midrib one-half to two 
inches in width; the surface, except the midrib, covered 
with coarse reticulations which gradually diminish in size to¬ 
wards the union of blade and stipe. Zoosporangial areas, 
dark brown patches of olive brown spores scattered over the 
surface of the blade, often covering midrib; sporangia indis¬ 
tinguishable from those of Costaria Mcrtcnsii J. Ag.—Hab¬ 
itat south shore of Monterey Bay, near Pacific Grove, Cal. 

Lincoln, Neb. 


Explanation of Plate VII. 

Fig. i. Costaria reticulata, n. sp. Reduced one-half.— Fig. 2. 
Transection, showing union of body and midrib, and the zoosporan¬ 
gia. X 70.—Fig. 3. Longisection of midrib, x 70.—Fig. 4. Transection 
showing zoosporangia. X 330.—Fig. 5. Longisection of midrib, show¬ 
ing c, h, and m, of fig. 3. X 330.—Fig. 6. Transection of stipe. X 330.— 
Fig. 7. Transection of rootlet near tip. 
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The distribution of the North American Marchantiaceae. 

LUCIEN M. UNDERWOOD. 

The genus hitherto known as Fimbriaria , one of the larg¬ 
est of the genera of marchantinceous heputics has to suffer 
now for the failure in the past to recognize the rights of pri¬ 
ority; and strangely enough there seems to be considerable 
difference of opinion still as to the proper name of the genus. 
The case is as lollows: In 1810 Ikilisot cle Beauvais estab¬ 
lished the genus Astcrclla with two species, A . tcnclla [Mar- 
chantia tcnclla L.) and A . hcmisphacrica (Marchantia he mis - 
phacvica L.). These are now recognized as belonging to two 
diverse genera. In 1818 Raddi established the genus Re- 
honillia ior the latter species and in 1820 Nees established 
the genus Fimbriaria (by error Fimbraria) for the group 
which now includes the former, though that species was not 
included in Fimbriaria until 1838*. In 1829 Corda estab¬ 
lished the genus Hypcnantron which is the equivalent of Fim¬ 
briaria. The genus Rhacothcca Bischoff (1844), and the genus 
Octoskcpos Griffith (1849), were founded on species that will 
also be included in the same genus. 

The case as we see it now is perfectly clear, and yet Linri- 
berg (1868) complicated the matter by adopting the genus 
Astcrclla for Rcbouillia , in which he was followed by Dumort- 
icr and many others, including recent American writers. 
Trcvisan was the first to clear up the matter, but in his later 
work he fell from the estate he had reached and again wrote 
Astcrclla ior Rcbouillia. In his earlier position he was fol¬ 
lowed by Lindberg (in his later writings commencing with 
1879), by Massalongo and by many others. Trcvisan in his 
later work (1877) was the first to adopt Hypcnantron for Fiw- 
briaria and in this he has been followed by Kuntze and 
Schiffner. 

It is clear that the genus Astcrclla in 1818, after Raddi had 

Preceding numbers of this series are in this journal (1) 14:191-198. 1888,— 
(2) 19:273-278. 1894 

* Marchantia tenella L. had the further misfortune to be fora long time con¬ 
fused with one or more European species. 

rs9i 
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established Rebouillia , contained what was left in the genus 
after the one species was taken from it. That Nees established 
Fimbriariaw\th.o\i\. recognizing the fact that one of its most typ¬ 
ical species already stood as the sole representative of a genus 
does not alter the case. Since Fimbriaria Noes cannot possibly 
stand, as there is an earlier Fimbriaria Stackh. (1809) among 
the algae, there is no possible excuse for using Hvpenantron 
when there is already an appropriate generic name nineteen 
years older. There is even much,less excuse for the adop¬ 
tion of Asterella for Rebouillia since the latter name was the 
first to be separated from the former. The fact that Asterella 
has been used for another genus will make a little confusion 
for a time, but that would not warrant the cancellation of 
such an appropriate name as has been done by Schiffner in 
Die natiirlichen Pflanzenfamilien (Engler-Prantl). 

The American species under their new names are as fol¬ 
lows:— 

1. Asterella tenella Pal. de Beauv. Encyc. Meth., 
Bot. 3 : no. 1810. 

Marchantia tenella L. Sp. PI. 1137. 1753. 

Fimbriaria nigripes Bisch. MS. in Lehm. Pug. PI. 6: 19. 1834. 

Fimbriaria tenella Nees, Europ. Leberm. 4 : 271. 183S. 

Fimbriaria mollis Tayl. Lond. four. Bot. 5 : 411. 1846. 

This species is very widely distributed throughout Eastern 
America. Specimens have been received as follows: Massa¬ 
chusetts, Cummings , Crocker , Underwood; New York, 
Fischer; Ontario, Macoun; Ohio, Werner , Herrick; Indiana, 
Underivood; Illinois, Seymour; Pennsylvania, (hb. Taylor, 
type of F. inollis) } Delaware, Commons; Virginia, (ex hb. 
James); South Carolina, DitBois; Georgia, Underwood; Ten¬ 
nessee, Bain; Missouri, Demctrio . Sterile forms collected in 
Nebraska, Webber , and in Minnesota, Hohi tiger , have been 
hitherto referred to this species but these need the confirma¬ 
tion of mature specimens as they differ in being dark purple 
beneath, and the Nebraska specimens at least possess whitish 
scales. 

2. Asterella Californica (Hampe), nom. nov. 

Fimbria/ ia Californica Hampe MS. n . n. in Ausl. Hep. Bor.-Am. 

Undw. Bull. Ill. State Lab. Nat. Hist. 2: 41. 1884. 

This species is found throughout California from San Fran¬ 
cisco southward to San Diego and Guadeloupe Island, having 
been sent by various collectors. Sterile specimens have also 
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been sent Ironi British Columbia by Maenun, aiul it will 
be lound doubtless throughout the entire Pacific legion. 

3. Astorella Boliimlm (Aust.), nom. nov. 

Fan In ia) in Bolamht i Ausl. Proe. Plula. A< ad. 1 IWU: 1*30, i86<j 

California: San Rafael, Bolandcr; Auburn, llolander; Mill 
Valley, IIoivc . 

The specimens collected by Coville on the Death Valley 
Expedition and referred by me to this species are rather J. 
gracilis. 

4. Aslerella violacea (Aust.), nom. nov. 

Fimbtiaria violacea Aust. Bull. Torr. BoL. Club tt: 17. 1872. 

Central California, Bolandcr , Coulter , IIowc . 

5. Asterella nudata (M. A. Howe), nom. nov. 

Fimbriaria nudata M. A. Howe, Erythea l: ri2. 1893. 

Central and Southern California: Mill Valley, Marin co., 
Howe\ Jackson, Amador co., Howe; Pasadena, Los Angeles 
co., MeClatchie, A very well marked species. 

6. Asterella frag RAWS (Nees) Trevis. Rend. R* 1 st. 
Lomb. Sc. II. 7 : 10. 1874. 

Marchantia fragrans Schleich. n, n . in lixsirc. cent. III. 64* 

Fimbt iaria fragi ans Nees, Hor, Phys. Bevol. 45. 1820. 

New Mexico, Fcndlcr; Idaho, Lcibcrg; Telegraph Creek, 
near Alaska, Dazvson . Remarkable for its profuse white 
scales that extend far beyond the margin* 

7. Aslerella gracilis (Web. f.), nom. nov. 

Mu} chantia pilosa Wahl. Kb Lapp. 339. 1812; not M, pilosa Horn. 

Id. Dan. 8; pi 14JO, 1810. 

Marchantia g/acihs Web. f. Hist. Muse. Hepal. Prodr. 105. 1815. 

Fimln iaria gt an lis Lindb. Not. pro Faunaet Flora Fcnn. 10 : 282. 

18 63 . 

Fimbiiaria pilosa Tayl. Trans. Linn. Soc\ 17 : 386. *837. 

Asterellapilosa Trevis. Rend. R. 1 st. Lomb. Sc. U. 7 :'10. 1874- 

The synonymy of this species presents a complicated tangle, 
and the species has had the misfortune to be over much 
named. Limpricht asserts that Marchantia Ludwigii 
Schwaegr. Hist. Muse. Ilepat. Prodr. 33. 1814 is identical 
with this species, as had been suggested before by Lindborg. 
If this proves true, then the name of the species will be As¬ 
terella Ludwigii (Schwaegr.). Until this can lie determined 
the name will have to be as above, since the specific name 
pilosa is untenable as a homonym, 

British Columbia, Macoun; Vancouver Island, Macoim; 
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Washington, Brandcgcc; Tulare co., California, Coville. The 
specimens distributed as Fimbriaria tenclla in Canadian Hepat- 
icae no. 73 are of this species, at least in the sets in my her¬ 
barium and in the herbarium of Columbia College. 

8. Asterella echinella (Gottsche), nom. nov. 

Fimbriaria echinella Gottsche Mex. Leverm. 271. 1863. 

Orizaba, Mexico, Muller; Texas, C . Wright , 1849. Clearly 
marked by the prominent papillae on the upper surface of 
the $ receptacle. 

This includes all the species which I have seen from the 
limits of our flora. 

In Austin’s Hep. Bor.-Am. ij 6c y the habitat of the species 
included under that number ( Fimbriaria elegans ) is given 
as “Texas and Cuba, Wright .” The specimens in my 
herbarium and those in the Gray herbarium are both accom¬ 
panied by fragments of a Selaginella which to my knowledge 
does not occur in Texas. It is extremely probable that the 
specimens were collected in Cuba by Charles Wright, and 
that the reference to Texas was based on the specimens of 
the above named species which are in the Sullivant collection 
labeled “ Fimbriaria elegans Now here we have a double er¬ 
ror, for neither Wright’s Texan specimens nor those distribu¬ 
ted in the Hep. Bor.-Am. belong to the species to which they 
have been referred. The former are clearly A. echinella, and 
the latter are described later in this paper. This double error 
and the lack until recently of suitable material for comparison 
has made it impossible to co-ordinate our species from Mexico 
and the southwest. It is hoped that the present paper will 
assist in straightening out the tangle. 

The genuine Asterella elegans has not to my knowledge 
been found within the limits of the United States but is to 
be looked for in the Sonoran region from western Texas to 
southern California as it is found on both sides oJ the conti¬ 
nent at a little lower latitude. We append a description 
that it may be recognized if found. Other Mexican and 
West Indian species follow. 

9. Asterella elegans (Spreng.) Trevis. Rend. R. 1 st. 
Lomb. Sc. II. 7 : 10. 1874. 

Fimbria?ia elega?is Spreng. Syst. Veg. 4 : 235. 1828. 

Gametophyte o,5~i.5 tm long, i-2 mm wide, thalloid, dark 
green above with a wide purplish crispy margin, dark purple 
beneath and much thickened at the midrib; 9 branch 1-1.5'“ 
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high, purple, often paler above, pilose especially at the apex; 
receptacle convex with 2-4 involucres; inner involucres white 
or tinged with pink, 8-12-clofl, the divisions coherent at the 
apices. Sporophyte dark, sessile; spores dark purple or 
nearly black, with a reddish border, reticulate when imma¬ 
ture, opaque at maturity, 100-135/* in diameter; elaters dark, 
almost opaque, slender, 2-3 times as long as the diameter of 
the spores, bispiral. 

On the earth among mosses, Lower California, Brandegee, 
Orizaba, Muller , 1853. To this species I would also refer a 
specimen in my herbarium from San Luis Potosi, Mexico, 
Schaffner , though it lacks the purple border; also immature 
specimens collected at Cordoba, Farloiv , This species also 
occurs in South America and Europe. 

A form occurs in Cuba which has been referred to the pre¬ 
ceding species but evidently deserves specific rank. It has 
already a specific name but may be more fully characterized as 
follows; 

10. Asterella Cubensis (Lehm.), nom. nov. 

Fimbriaria Cubanensis Lehm. in Ramon de la Sagra, Hist. fis. 
poh y nat. de la Isla de Cuba 9 : 489 ,pL tg.fig 3. 1845. 

F. elegans, var. Cubensis G. L. N. Syn. Hep. 566. 1846. 

Gametophyte 1.5-2.5 cm long, 1.5-2 n,ra wide, pale green, 
thalloid, simple or rarely once forked, plane above or rarely 
grooved near the base, the margins occasionally purple; 
greenish or sometimes purplish beneath with a prominent 
midrib and copious root hairs; 9 branch i* m or more high, 
slender, purple, slightly hairy; receptacle globose-conic, tuber- 
culate, with one or rarely two involucres beneath interspersed 
with a few slender hairs; inner involucre brownish white, 8 9 
cleft, the divisions coherent at their apices. Sporophyte 
dark colored, sessile; spores brown or purplish brown, 
opaque, with a paler brown margin, 95 105/* in di,nuclei; 
elaters dark brown, about twice as long as the diameter ol 
the spores, bispiral. 

On hillsides, growing among mosses, Mat an/as, Cuba, 
Underwood , Feb. 1891* To this species 1 also refer the* im¬ 
mature specimens distributed in JfTcpaticm Cubenses Wright- 
iaiKc as Fimbriaria c/cgans. 

11. Asterella Palmer! (Aust.), nom. nov. 

Fimbriaria Palme)i Aust. Full. Toir. Hot. Club 0 : 47. 1875. 

Guadeloupe Island, off Lower California, Palmer . This ap- 
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pears to be a good species though all the specimens I have 
seen have immature spores. 

12. Asterella Pringlei, n. sp. 

Gametophytc I—1.5 <IU long, 2—4 n,m wide, bright green, 
fleshy, thalloid, closely adherent to the soil, depressed along 
the center, the margins thin, areolatc-veiny, irregularly 
crenate-undulate, greenish below with a few slender whitish 
lanceolate scales, and numerous root hairs along the midrib; 
$ branch slender, 1-1.$™ high, brownish, lighter above, 
naked throughout; receptacle subglobose, much wrinkled when 
dry, with one or two somewhat divergent involucres; inner 
involucre white, about 12-cleft, the divisions cohering at 
their apices. Sporophyte sessile, with large brown or almost 
black spores that are tetrahedral, 118-135^ in diameter, nar¬ 
rowly winged and covered with narrow reticulations; elaters 
about two and a half times as long as the diameter of the 
spores, with 2-3 spiral fibers. 

Wet cliffs near Gaudalajara, Mexico, Pringle (Sept. 11 
1890). 

13. Asterella Austini, n. sp. 

Gametophyte i-2 tm long, 2-3 wide, thalloid, plane, thin, 
green above and beneath with here and there occasional 
spots of purple, with narrow brownish scales and more or less 
copious root-hairs near the midrib beneath; ? branch l iVn 
or more high, brownish, sparingly pilose but the hairs becom¬ 
ing more abundant at the apex; receptacle somewhat tuber- 
culate above with 1-3 more or less divergent involucres; inner 
involucre brownish or dirty white, about 8-clcft, the divisions 
coherent at their apices. Sporophyte a sessile yellowish cap¬ 
sule; spores yellow, 110-1 i8ft in diameter, broadly winged and 
distinctly reticulated; elaters about twice as long as the di¬ 
ameter of the spores with two irregularly coiled spirals. 

Cuba, C. Wright. Distributed by Austin as Fimbriaria 
elegans (Hep. Bon-Am. 136 c ) which (as represented in my 
herbarium) forms the type of this species. The specimen of 
this number in the Gray Herbarium agrees with mine except 
that it lacks mature spores. The set in the Herbarium of 
Columbia College lacks this number. I should be pleased to 
have others who possess sets of Austin’s cxsiccatm compare 
their specimens with the above statements. 

14. Asterella Wrightii, n. sp. 

Gametophyte 1-2- long, 2-3■* wide, thalloid, deeply 



iS951 Distribution of the N. . Im . Manhantiauu\ 05 

grooved, slender, light green above with crispy or dot ply un¬ 
dulate margins, deep puipie beneath with abundant nauow 
purple scales which olten extend beyond the apex; V branch 
purple, rather stout, i ,m or less high, pilose throughout, 
with usually a dense mass ol tonieiilum beneath the involucres, 
receptacle somewhat tuberculate above, with 3-4 somewhat 
divergent involucres; inner involucre short, brownish or olten 
purplish, S-clcft, the divisions coherent at their apices. Spor- 
ophyte sessile, spores (dark yellow) and clators much £is in A . 
Austini to which it is evidently closely related. 

Cuba, C. Wright . Distributed in Ilepaticac Cubenses 
Wrightianae as Fimbrictria tcnclla to which it bears little re¬ 
semblance. 

There are certain data that can best be collected in the 
field that wc much desire to add to our knowledge of lhe spe¬ 
cies of Astcrcllci, These are the characters of the antheridia 
which develop at a different time irom the ? branch; most 
herbarium specimens are collected when this is mature and 
leave the 3 receptacles largely to be conjectured. The genus 
was formerly regarded as monoicous but it is certain that A . 
Californica is dioicous and possibly other species are. An¬ 
other feature to be studied where growing material can be lmd 
in quantity is the development of the 9 branch. In his studies 
on A. Californica Dr. Campbell writes me that he finds that 
it differs from the account of Fimbriaria as given by Leitgeb; 
instead of having one growing point and thus forming a single 
branch, this species lias four distinct apices and thus corres¬ 
ponds to Lcitgeb’sdivision “Composite” of which Manhantia 
is the type. The Pacific coast is the peculiar home of the 
genus in America and it is hoped that light will be thrown on 
other species of this interesting genus by workers in that 
region. 

Aytonja appears to be the original orthography of the genus 
established by Forster (1776) which has been lurther cliris- 
tened Rupinia Linn. f. (1780), Otiona Corda (1829), Pltrgio- 
chasma L. et L. (1832), Sedgwicfia Bisch. (1835), /Intro - 
ccplialus Lehm. (1838), and Otionia Mitten (1885). 

Two species are known from our borders which represent 
two very distinct types of structure. In the first species named 
the epidermal cells form a compact palisade structure, the cells 
being fully twice as high as wide; the air cavities arc small 
and the entire thallus is compact and adapted to an environ- 
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ment which includes a dry season. In the second species the 
air cavities are very extensive so that the shoot on drying be¬ 
comes roughened, and the epidermal cells are isodiametric. 
So far as we have seen the Mexican species, they are of the 
first type. 

15. Aytonia Wrightii (Sulliv.) Undw. Bull. Ill. State 
Lab. Nat. Hist. 2: 43. 1884. 

Texas, C. Wright . Known only from its original speci¬ 
men. 

16. Aytonia erythrosperma (Sulliv.) Undw. 1 . c. 43. 
1884* 

Rocky Mountains, E. Hall; Eagle Pass, British Columbia, 
Macoun; Almota, Washington, Piper; Lake Pend d’Oreille, 
Idaho, Leiberg; Montana: Sand Coulee, Anderson , Great 
Falls, R . 5 . Williams; California: Tulare co., Coville , Pasa¬ 
dena, McClatchie . 

Four additional species are known from Mexico: 

17. Aytonia crenulata (Gottsche), nom. nov. 

Plagiochasma crenulatum Gottsche, De Mex. Leverm. 266. 1863. 

Orizaba, Mexico, Far low! 

18. Aytonia elongata (L. et G.), nom. nov. 

Plagiochasma dongatum L. etG. Syn. Hep. 513. 1847.—Gottsche, 
De Mex. Leverm. 265. 1863. 

19. Aytonia intermedia (L. et G.), nom. nov. 

Plagiochasma intermedium L. et G. Syn. Hep. 513.1847.—Gottsche, 
De Mex. Leverm. 264. 1863. 

Guadalajara, Mexico, Pringle! Guatemala, J. Donnell 
Smith ! 

20. Aytonia Mexicana (L. et G.J, nom. nov. 

Plagiochasma Mexicanum L.et G. Syn. Hep. 519.1847.—Gottsche, 
De Mex. Leverm. 267. 1863. 

Since the publication of my Descriptive Catalogue, a genus 
entirely new to America has been discovered in British Col¬ 
umbia by Mr. J. Macoun. It is the genus Clcvca , generally dis¬ 
tributed in the northern parts of the eastern hemisphere. 

21. Clevea hyalin a (Somm.) Lindb. 

Under rocks, Lake Agnes, alt. 7,OOO ft , Macoun; also re¬ 
ported by Berggren from Greenland. The specimens distrib¬ 
uted in Canadian Hepaticae no. 75 belong (in my set) to 
Aytonia erythrosperma . 
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CoNOCErilALUM 3 Wingers,Prim. FI. Hols. 82. 1780,appears 
to be the oldest available name for what was called Conoccph - 
alus by Ncckcr (1790), and Fcgatclla by Raddi (1818), since 
the earliest name, Hepatica Micheli (1729), is excluded by the 
Code. Our only species is 

22. Conocephalum conicum (L.), nom. nov. 

Marchantia conica L. Sp. PI. 1138. 1753. 

Widely distributed from Tennessee to California and north¬ 
ward. 

I have specimens from Newfoundland, New Brunswick, 
Maine, New Hampshire, Vermont, Massachusetts, Connecti¬ 
cut, New York, New Jersey, Delaware, Virginia, Tennessee, 
Ohio, Indiana, Illinois, Wisconsin, Minnesota, Missouri, Ne¬ 
braska, Idaho, California, Washington, British Columbia, 
Ontario and Alaska. 

23. Cryptomitrium tenerum (Hook.) Aust. 

Central California: Palo Alto, Campbell; San Bernardino, 
Parish; Pasadena, McClatchie , Also reported from Mexico 
by Gottsche . Hitherto this has been very rare but Prof. Mc- 
Clatchie has recently collected it in considerable abundance. 

It becomes necessary to make another change for the genus 
which has always been known in America under the name of 
Prcissia. Cyatiiopiiora S. F. Gray (1821) appears to be the 
oldest name, though Lindberg rejected it because of the moss 
genus Cyathophorum Pal. do Beauv (1805). It is a little 
singular that both Lindberg and Schiffncr adopted Chomio - 
carpon Corda over Prcissia Corcla, for while both have the 
same date of publication the latter has priority of place. 
There has been fully as much difficulty with the specific name 
and there has consequently arisen an extensive list of 
synonyms. This has been aggravated by the attempt in ICu- 
rope to maintain the autoicous form as a distinct species From 
the dioicous form. There seems to be no further reason for 
maintaining this distinction. If we have one species it will 
be known as 

24. Cyatiioniora QUADRATA (Scop.) Trevis Mem. R. 1 st. 
Lomb. di Sci, Lett. III. 4 : 438. 1877, 

3 By typographical error this was printed C\mon'phtilttm % which form was 
adopted by Lindberg before ho took up the Michelian name Hepatica . Schitf- 
ner (in Englcr-Prantl 34 1893), makes the singular error of citing Cotta- 
ccphalus Neck, with the date 1759 Necker’s Element a Botanica was printed 
in 1790 and this genus is numbered 1759 the third volume (p, 344)} 
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Muichantia quadiata Scop. FI. earn. 2 : 355. 1772. [ed. 2]. 

Maichantia hannphaciica Auct. div. non L. Sp. V\. 1138. 1753. 
Marchantia commutata Lmdenb. Syn. Hep. Europ. 101. 1829. 

Widely distributed from New Jersey to Idaho and north¬ 
ward to Alaska and Greenland. I have specimens from New¬ 
foundland, New Brunswick, Maine, New Hampshire, Ver¬ 
mont, Massachusetts, New York, New Jersey, Michigan, 
Wisconsin, Minnesota, Idaho, Ontario, British Columbia and 
Alaska. 

25. Cyatliophora Mexicana (Steph.), nom. nov. 

Preissia Mexicana Steph. Hedw. 22 : 49. 1883. 

Mexico. 

26. Dumortiera IIIRSUTA (Swz.) R.B 1 . et N. 

Easton, Pennsylvania, Porter (seemingly its northern 
limit); East Tennessee, Ruth , Scoville; North Carolina, Sul- 
livant; Georgia, Underwood; South Carolina, Ravencl; Florida, 
Undenvood; Alabama, Mohr; Missouri ?, Shepard; Arkansas, 
Coville; Mexico, Pringle; Cuba, Wright; St. Domingo, Eg - 
gers; Trinidad, Fendler; and generally distributed throughout 
tropical regions. 

27. Grimaldia FRAGRANS (Balb.) Corda. 

G. barbifrons Bisch. 

G. sessitis Sulhv. 

Connecticut, Evans; New York, Peck; New Jersey, Aus¬ 
tin; Pennsylvania, Porter; Missouri, Weller; Wisconsin, 
Cheney; Minnesota, Holzingcr; Texas, Wright; New Mexico, 
Fendler; also reported by Austin from Illinois and Iowa. 
Seemingly widely distributed but rarely collected and prob¬ 
ably local, 

28. Grimaldia Californica Gottschc. 

California: Yosemite Valley, Bolander; Pasadena, Me - 
Clatchic. 

29. Grimaldia rupestris (Nees) Lindenb. 

Mt. Albert, Gaspe co., Quebec, Allen; Belleville, Ontario, 
Macoun; Springfield, Ohio, Spence . Austin also reported it 
from New York, and Prof. Peck writes me that the State Her¬ 
barium at Albany has it from three localities. 

The last species is often regarded as generically distinct 
from the other Grimaldise. It has formerly been placed in 
the genus Dnvallia Nees (1817) but as there is an earlier Du - 
vallia Haworth (1812). Schiffner has erected a new genus 
Neesiella 4 for its reception. 

4 Engler-PrantI, Dienattirl. Pflanzenf. I 8 : 32. 1893. 
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30. Lunularia cruciata (L.) Du moil. Comm. Rot. 116. 
1822. 

L. vul^iu is Aucl. plur. 

Always sterile in greenhouses; probably widely distributed 
but I have specimens only Jrom Massachusetts, New York, 
and California. 

There arc three species of Marcliantia now reported from 
our limits: 

31. MARCIIANTIA DiSJUNCTA Suliiv. 

Claiborne, Alabama, SuJIivmit (the original locality); Fay¬ 
etteville, Arkansas, Harvey; Fort Worth, Texas, Thomson; 
also Orizaba, Mexico, Midler , Stone; Cuba, C . Wiight; Ja¬ 
maica, Wilson. 

32. MARCIIANTIA Orrgonrnsis Stepli. Hot. Ccntralb. 1 5 : 
203. 1891.—Ilcdwigia $ 2 : 399. 1893. 

Mt. Hood, Oregon, Roll. I am indebted to Herr Stephani 
for an original specimen of this species. 

33. MARCIIANTIA POLYMORPIIA I,. 

Almost universally distributed throughout our borders as in 
all parts of the world. It appears to be more abundant in 
limestone regions but is by no means confined to them. We 
have specimens trom Labrador, Newfoundland, N. S., Me., 
Mass., Ct., N. Y., Va., Tenn., hid., III., Minn., Neb., Col., 
Ariz., Calif., Ore., Wash., Idaho, M011., Ur. Col., and 
Alaska. 

A number of additional species are found south of our 
limits; so far as specimens exist in my collection I append a 
mark of exclamation. 

34. MARCIIANTIA (’ARTILAlJINKA L. et L. 

St. Vincent. 

35 . MARCIIANTIA CIIKNOI’ODA L. 

Orizaba, Mexico, Stone! Guatemala, jf. Donnell Smith! 
Cuba, C. Wright! Martinique, llusuot! Also Porto Rico, Ja¬ 
maica and Guadeloupe. 

36. MARCIIANTIA DOMINUICNSIS L. 'et L. 

Cuba, C. Wright! Also St. Domingo and Martinique. 

37 . MARCIIANTIA INFLEXA M. Ct N, 

St. Domingo; Martinique. 

38. MARCIIANTIA LINEARIS L. et L. 

Cuba, C. Wright! Guatemala, Watson! Also St. Domingo, 
Guadeloupe, Martinique, St. Vincent, St. Christopher. 
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39. Marciiantia TAPILLATA Raddi. 

Martinique. 

40. Marciiantia tiiolopiiora Bisch. 

Cordoba, Mexico, Far low l 

The transfer of the name Astcrclla to Fimbriaria has al¬ 
ready been stated above. It is only worth noting that Raddi’s 
name, originally Rcbonillia , was amended by Nees in 1846 
to its correct form Rcboulia; the only species is 

41. Reboulia HEMISPH^ERICA (L.) Raddi. 

Asterclla hemispharica Pal. de Beauv. 

Widely distributed from Massachusetts and Ohio westward 
to British Columbia and southward to Mexico. We have speci¬ 
mens from Massachusetts, New York, New Jersey, Virginia, 
Georgia, Ohio, Indiana, Illinois, Wisconsin, Minnesota, Brit¬ 
ish Columbia, Nebraska, Missouri, Arkansas, Louisiana, 
Texao, New Mexico, Arizona, California, and Lower Califor¬ 
nia. 

In Die vatarlichen Pflanzenfamilicn } Schiffner throws 
doubt upon the occurrence of Sauteria in America. The sol¬ 
itary specimen of our only species of this genus (a sterile one) 
was carefully reviewed, as the determination of sterile material 
has been found to be rather uncertain. This examination re¬ 
veals the undoubted thallus structure of Sauteria, together 
with the peculiar stellate stomata which are caused by the 
thickening of the radial walls of the cells bounding the stoma. 
The air cavities in the shoot are also different from any other 
of our genera; they are large and deep and extend in a ra¬ 
diating series from the midrib outward. The original speci¬ 
men is, I suppose, in the Austin collection. So far as I know 
it has been collected but once since. 

42. Sauteria limeata Aust. 

Tulare Co., California, Coville. 

The next genus shares with Marciiantia the honor of being 
the only ones recognized in Linnaeus’ Species Plantarum. 

43. Targionia hypophylla L. 

Vancouver Island, Macoun; California throughout, Parish , 
McClatchie } Coville , Howe , Underwood. 

Two other species are found in Mexico: 

44. Targionia convoluta L. et G. 

Oajaca. 

45. Targionia Mexican a L. et G. 

Jalapa. 
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The above represents ,ill llut is known of flu- dis)lilnilion 
of the most conspicuous and most ;>enei illy recognized hums 
of hcpatics in Nottli Ameiua. Il will eh arly lie seen 111,if 
there is still much to do, parliculaiI) in the west, southwest 
and southlodetctmine with mntedcfimtnness the ranye of most 
of our species. I’articulaily is the stale of Texas an evi cl¬ 
ient field for the enlaryemenl of our knowledge coiuernin" 
distribution, 'file fact that several species have not been re¬ 
collected .since Chailes Wriyht exploied that ie;p'on in 1 H.pj 
does not speak well lor field work in that commonwealth. 

Grecncasth\ Indiana. 



The flora of Mt.. Mansfield. 

W. W. EGGI/ESTON. 

Mt, Mansfield is on the western branch of the Green moun¬ 
tain “Y” about twenty miles to the northeast of Burlington. 
It is a long range of four peaks separated from Sterling moun¬ 
tain on the northeast by Smugglers Notch, a narrow pass 
about three miles long, enclosed by tremendous cliffs. Look¬ 
ing from the east or west the Mansfield peaks present an ex¬ 
cellent profile of the human face, for one sees distinctly marked 
the forehead, nose, lips and chin. 

Mansfield is the second peak of the Green mountain range, 
the Chin having an elevation of 4,329 feet (Killington 4,380 
feet); but as far as alpine botanizing is concerned it completely 
overshadows them all, even far famed Willoughby, for there 
have been but two plants (Sisymbrium htimilc and Aster poly- 
phyllus) found at Willoughby not duplicated at Mansfield; 
while Mansfield has thirty and more not found at Willoughby. 
The early botanical history of the mountain principally 
clusters around the two alpine peaks, the Nose and the Chin, 
although Pursh, the first botanist of whom we have an ac¬ 
count as visiting the mountain, found Aspidium aculeatum 
Brannii for the first time, in the base of Smuggler’s Notch, 
on his trip through the New England mountains in 1807. In 
July or August, 1829, Dr. J. W. Robbins on his second trip 
through Vermont visited Mansfield and found a number of 
alpine plants. In 1839 it was visited by Edward Tuckerman 
and W. F. Macrae, and a few years later by Prof. Jos. Tor- 
rey and Prof. Wood, but it remained for Mr. C. G. Pringle to 
find some of the rarer plants on the peaks and to discover the 
wonderful alpine gardens in Smuggler’s Notch, 

His researches were commenced in the early ’70s and were 
the means of adding several species to the flora of the eastern 
United States, as well as new stations for many plants found 
before only at Willoughby or the White mountains. 

Since Pringle commenced his discoveries, Smuggler’s 
Notch has been visited by several of our good botanists, in¬ 
cluding Dr. Morong, Ezra Brainerd, the Faxons, F. H. Hors- 
ford, G. H. Perkins, J. A. Bates, A. J. Grout and others. 

[72] 
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To Dr. Morong wo owe the discovery on the Sterling side 
of the Notch of Primula Mistassinita, found there only by 
him. Although the mountain and Notch have been so 
thoroughly explored by Pringle and others there still remains 
opportunity for new discoveries and plenty of work for an en¬ 
thusiast in the relocation of old stations. For instance; 
Prof. Torrey found Dcschampva atropurpurca, specimens of 
which he has left in the university herbarium at Burlington, 
Vermont, but it has been found by no one else. Besides, the 
peaks are covered with ledges which have never been 
thoroughly explored, and to the south is a small pass, Under¬ 
hill Notch, in which there are cliffs quite similar to Smug¬ 
gler’s Notch and which have been visited, I think, only 
by Pringle, Horsford and myself, and by no one for more 
than an hour or two. I went through this notch July nth, 
1894 and found new stations for Aspidium fragrans, II oodsla 
glabella , Pelltca gracilis and Habcnaria funbnata . 

The complete flora of the mountain would probably com¬ 
prise three or four hundred species about ninety of which are 
mountain plants, and about forty of these of especial interest. 
A few of these plants can be found both on the peaks and in 
the Notch. Among them are A huts virich's I )C., Pyrus samb/t- 
cifolia C. & S., Amelanchicr oligocarpa Room., Aspidium acu- 
Icatum Braunii Koch, Aspidium fra grans S\v., and ! Poods i a 
hyperborea B. Br. and glabella R. Br. These, however, are 
exceptions, as the floras of the Notch and of the peaks show a 
wide difference and very little resemblance. 

The peaks from the distance look like great mountain past* 
ures, but after one has spent a day climbing the ledges Ik* 
will conclude that they are goat pastures, if any. 

The rocks are carpeted with Arcnaiia (irovnlaudiea Sp and 
Vatciuium uligiuosum P., along with great quantities of 
Vaccinhuu Viiis-Idu'a P. and [ r . Pctutsy/vauh urn au,gu \ fifo¬ 
il urn Gray, Cares rigida Bigclorii Tuck, and (\ dcldlis 
Rudgei Bailey, Jit tints trifidus P M fHermitloa alphta K. & S M 
Agrostis can inn alphta Oakes and lycopodium Sc/ago IThe 
sphagnum bogs with which the summits are dotted are filled 
with Empctrum nigrum L., Vaecininm Oxycoceus P., Care v 
MagelUmica Lam. and C. paucijlont Pightf. Among the 
more local or rarer plants are Prntanthes Boottii Gray and 
Diapensia Lapponica L,, found upon the bleak exposed sum¬ 
mits; Vaccinium ccespitosum Mx. found in less exposed places; 

6 —Vol. XX-*-No. 2. 
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Polygonum viviparum L. in the dry cold clefts; Viburnum 
pauciflorum Pyl., Car ex Michanxiana Bceckl. and Salix 
phylicifolia'L. in moist alpine ravines; Salix Uva-nrsi Pursh, 
S. balsamifera Barrett, and Betula papyrifera minor Tuck, 
among the alpine rocks; and Comandra livida , Rich., a shy, 
rare habitant of sphagnum, evergreen-shaded bogs; but the 
greatest surprise in your plant discoveries on the peak is to 
find Rumex Patientia L., though this is one of the products 
of civilization found near the Summit House. 

From the base of the Notch one is as badly deceived as 
by the peaks, for the cliffs look like pastures, only fresher and 
greener; but beware of the Smuggler’s Notch pastures unless 
you enjoy dangerous cliff climbing, for when, after over a 
thousand foot climb you reach the pastures, they prove to be 
cliffs of the worst kind, covered with A Inns viridis DC. and 
Scirpus caespitosus L., the ladder and anchor of the Notch. 

Upon reaching this altitude you can commence your suc¬ 
cessful work, for here in these massive cliffs is the place 
where Pringle made most of his discoveries. Probably the 
first plant you will notice will be Saxifraga aizoides L., along 
the little rivulets; higher up in the moist places, Saxifraga 
oppositifolia L., and in the moist, more exposed cliffs, Sax - 
ifraga Aizoon Jacq.; in the rich bottoms and sides of the ra¬ 
vines, Astragalus Robbinsii Gray, long mistaken for A. alpi - 
nus L., Hedysarum boreale^Autt ., Castilleia pallida septentri- 
onalis Gray, and Erigcron hyssopifolius Mx.; higher up in 
more exposed places Artemisia Canadensis Mx.; in the lower 
cliffs Solidago Virgaurea Randii Porter; near the top of the 
cliffs, Solidago Virgaurea inonticola Porter, with a perplexing 
gradation between them everywhere; in the moist, cold cliffs, 
Aster Novi-BclgiitL., Calamagrostis stricta Trim, Carcxscir- 
poidea Mx., and Coniosclinum Canadensc T. & G. If you 
come upon a bit of cliff which is rotten and slimy from the 
dripping water, there you will find Pinguicnla vulgaris L. 
Striking out from the ravines into the main cliffs, you will 
find on the wet, mossy, shaded ledges, Woodsia glabella R. 
Br.; in the moist, deeply shaded clefts, Asplenium viride Hud.; 
on the moist, shaded cliffs, Pellcea gracilis Hook.; and lucky 
is the botanist who, on dry, exposed cliffs finds the Woodsia 
hyperborea R. Br., or the Aspidium fragrans Sw. A pe¬ 
culiarity of the latter is that it always grows in dry clefts, 
sheltered from the rain. One of the rarest of the Smuggler’s 
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Notch plants is Dr aba incana L.; C. G. Pringle says, “I once 
found a patch that I could have covered with my hat." I 
found a similar patch in 1893. Before this Willoughby was 
the only eastern station. The variety arabisans Watson is 
rather common in the moist cliffs. Another great variety is 
Arenaria venia hirta Watson, of which Pringle only found a 
small patch. This grows in the coldest alpine localities, in 
moist, gravelly soil, where also you will probably find Gen - 
tiana Amarella acuta Hook, f., Lusttla spicata Des., and Fes- 
tuca ovina brevifolia (new to Gray’s Manual), L., plants equally 
rare. You may also find Carex atrata ovata Boott.; in the 
base of the Notch, the type station for Aspidium aculeatiun 
Braunii Koch, one can also find Pyrola minor L. 

The pleasure of the mountain climb is enhanced by the 
marvelously beautiful views, as well as by the feeling that 
one may collect, among these wild heights, plants which many 
others can know only from the dried specimens. 

Rutland , Vermont. 



BRIEFER ARTICLES. 

The origin of the vsexual organs of the rteridoirtiytiu—-One of the 
greatest difficulties encountered m attempting to determine the homol¬ 
ogies existing between bryophyles and ptendophytes lus been the 
apparently radical differences in the structure of the sexual organs, 
especially the archegonium. The latter in all ptendophytes is remark¬ 
ably constant in structure and always has the venter completely im¬ 
mersed and the neck composed of four rows of cells. In the bryo- 
phytes the venter is usually free, and the neck composed of six (some¬ 
times five) rows of ceils. These differences are especially noticeable 
when the leptosporangiate ferns are compared with the bryophyles, 
and so long as the former were regarded as primitive forms it made 
all attempts to connect them with any group of bryophyles seem 
hopeless. 

When, however, the eusporangiate ptendophytes are examined, it 
is seen that they show certain points of resemblance in the structure 
of the sexual organs to one order of the Hepaticae, the Anthoceroleas, 
which has long been admitted to have the greatest affinity to the pterid- 
ophytes m the structure of the sporogomura. An examination of 
several members of this order in connection with the study of the de¬ 
velopment of Maratiia , one of the eusporangiate ferns, led the writer 
to venture on a possible explanation of the origin of the archegonium 
of the latter from forms resembling the Anthocerotene. A further ex¬ 
amination of other eusporangiate ferns, as well as Rquisctum and the 
Lycopodinem, makes it seem likely that the statements made with ref¬ 
erence to Marattia aie applicable to all ptcridophyles, and that ho¬ 
mologies in the antheridiuni of the eusporangiate ptendophytes and 
Anthocerotese can also be assumed with much probability. 

In all bryophyles there are formed in the archegonium mother-cell 
three nearly vertical walls which intersect so as to enclose an axial 
cell from which are formed the egg and canal-cells, as well as a termi¬ 
nal cell, the cover cell. This latter in the Hepaliac always divides 
by cross-walls into four cells which may occasionally undergo one or 
two further divisions. The axial row of cells is surrounded by three 
peripheral cells, which divide usually once by a vertical wall. Some¬ 
times one of these fails to divide so that there are but five m all. 
These six (or five) cells are the initials for the corresponding rows of 
cells in the neck of the mature archegonium. 

[ 76 ] 
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One group, the Anthocerotcie, ns is well known, diffcis very much 
in the appearance of the archegomum from the olhei Ilepalu.e In¬ 
stead of projecting above the thallus it is completely sunk m t(, and 
the limits of the neck cells are extremely obscure, while only tin* cover 
cells of the neck, or the uppermost cells of the axial low me Irrr. A 
compaiison of the earlier stages with the conespondmg ones of the 
ptcridophytcs shows a striking resemblance, and lenders the conclu¬ 
sion irresistible thaL the so-called mother cell of the arrhegoniimi of 
the latter is really homologous only with the axial row of cells of the 
bryophytic archegonium. It is equally evident that the four-rowed 
neck of the pteridophytic archegonium is a development of the four 
cap cells of the liverwort archegonium and cannot be piopeily com 
pared to the six rows of neck cells in the latter. These aie no longer 
clearly discernible but arc more or less completely suppiessed as m 
Anthoceros . As might be expected the departure from the bryophytic 
type is least marked in the Eusporangiata* which in other lcspccts 
come nearer to the Hepatiae. 

The Anthocerotece differ from all the other bryophylcs m having 
the antheridium of endogenous origin. The antheridimn (or nnllie- 
ridia) is covered by two layers of cells and the cavity within which it 
lies is completely closed from the first. The antheridial cell may give 
rise to a single antheridium, or more commonly, to a group of nuthe- 
ridia varying much in number even in the same species. 

A study of the earlier stages, as was the case with the archegonium, 
shows very significant resemblances to the corresponding stages of the 
eusporangiate ptcridophytes, and at once suggests that by a suppres¬ 
sion of the wall and stalk of the antheridium of some form with a 
single antheridium, the type found m all the eusporangiate pterid- 
ophytes may have been at once formed. In the latter, tin* cell which 
in the Anthocerotem gives rise to the outer wall of the cavity contain¬ 
ing the anther alia becomes at once the outer wall of the anlhcrnhmn 
itself, while the inner one develops directly the mass of sperm col Is. 
It is to be noted that this wall is double in some ol the ouspoiangiatc 
ferns, while in those that approach the Leplospoiangiuhr it is single, 
and not infrequently projects somewhat so that the antheridium ap¬ 
proaches the free condition found in normal LeptospomngiaUe. The 
greatest difficulty that remains is the origin of the multi-rilkile sperm- 
atozoids of the Fiheincse and Equisctinem, to which, as yet, there 
is absolutely no clue. 

In conclusion then, it seems probable that the origin of the pterid- 
ophytes is to be looked for from forms which, like Anthoceros , had the 
sexual organs completely submersed, and that the elongated archego- 
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mum neck and projecting anthendia of the Leptosporangiatse are 
secondary developments.— Douglas Houghton Campbell, Beilin , 
Germany . 

Botanical notes (with plate viii). — I. The spreading of raspberry 
bushes by a system of natural “layering? Rub us occidentalism —A few 
observations, apparently not hitherto recorded, gave rise to the follow¬ 
ing more complete account of a process, the more general facts of 
which were already well known. The mternodes formed by the rasp¬ 
berry in later summer are considerably longer than those produced 
earlier in the season, and bear but few prickles. This later growth 
becomes recurved and seeks the ground, the newer internodes being 
very long. After the stem has developed to a certain length in this 
downward direction, the newer internodes are very rapidly shortened, 
and the prickles become very numerous as compared with their fre¬ 
quency elsewhere on the stem. It was very interesting to see that 
when the plant grew on the sides of cliffs this shortening of internodes 
took place, even when the ground had not been reached, and when 
the growing ends of the descending branches were fully illuminated 
by the sun. The habit of terminating the branches at a certain length 
by means of the shortened internodes covered with prickles seems to 
have become so strong that the branches go through the process even 
where, owing to their growth on the side of cliffs, the normal condi¬ 
tions, which must have given origin to this habit—the shade and damp¬ 
ness formed by leaves along the ground, and the presence of loose 
earth into which the branches could penetrate—do not exist. The 
prickles towards the tips of the branches are strongly curved back¬ 
wards, in decided contrast to the ordinary prickles of the plant which 
are fairly straight, and are placed nearly at right angles to the stem. 
On reaching the ground the shortened internodes curve forwards and 
enter it obliquely. The recurved prickles prevent the tips which are 
just starting root from being readily torn out of the ground, catching 
hold of the underbrush and weeds among which they have rooted, 
and hooking into the ground itself. 

As the joints began to lengthen during summer, the leaves grew 
smaller, and by the time the newer internodes were strongly short¬ 
ened, preparatory to rooting, the leaves were reduced to small scales, 
subtending small scaly buds. Indeed, this reduction to scales takes 
place even in the open air, before the ground has been reached, but 
is universal on the rooting part of the stem. 

Towards the tip of the branches, among the shortened internodes, 
the stem sends out rootlets. These do not come out at any point on 
the stem, but occur in two pairs, at each node, just below the base of 
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the scales representing the leaves at this point, as shown in the figure 
(figs. 6, by tf). It was observed that these rootlets began to grow as 
soon as the branches reached the shade, but often before they touched 
the ground. At the very tip of the descending branches, where the 
niternodes were the most shortened, all of the nodes developed roots, 
and m case these reached the earth the tips of the branches were soon 
rooted fast, and that leverage was secured which enabled the growing 
tips to penetrate the soil. 

Soon after securing a fnm hold in the soil, the tip turns rapidly up¬ 
wards and forms a scaly winter bud. About four to eight inches be¬ 
hind the rooting end of the branch, the stem is usually very brittle, 
breaking readily when cattle or other large animals pass through the 
raspberry bushes, thus giving rise to independent plants. 

1 L Notes on sit pet po ml buds and leaf scat s. i. Bub us villostis. —Th e 
blackberry presents excellent cases of superposed buds, the upper be¬ 
ing the older and stronger. Three arc quite common. The common 
raspberry also shows superposed buds. 

2, Cephalanthus occidentalism In the button-bush, the tips of almost 
all branches were terminated by inflorescences, a part of which had 
never developed their flowers. The lew tips not thus terminated 
showed shriveled up leaves and ends of branches, dying back before 
the arrival of frost. The general growth of the stem is therefore sym- 
podial. The bush has commonly Lwo or three superposed buds in 
the axils of the leaves. In the autumn the tip of the upper bud is 
often not visible, but its position is indicated by a low protuberance 
where the tip of the bud presses up the epidermis of the bark (figs, i, 
ay b). When the bud penetrates the epidermis, it appears only as a 
very tiny point. The lower one or two buds are not visible usually on 
the exterior of the bark at this time of the year, being hidden beneath 
the leaf scar, The fibrovascular bundles form a semi-lunate figure in 
the scar, entering the same obliquely and usually leaving a vertical 
median partition above; the general appearance of the scar is, how¬ 
ever, quite variable (figs, i, c-f). The leaves often occur in whorls of 
three. The pith is lightly tinged with brown. 

3, Ilex verticillata (figs. 2, a-c )* Three or four buds, and consequently 
as many leaves, are clustered around the larger terminal bud of the 
branch. The leaves with short and rather few serrations are arranged 
on the two-fifths phyllotaxy. The berries are bright red, several 
seeded, and occur in a sort of raceme. The leaf scar with a raised 
semi-circular fascicle of fibrovascular cells entering the scar obliquely, 
are characteristic. Occasionally superposed buds are observed. 

4, Euonymus atropurpureus .—Branches round, greenish tinged with 
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brown; pith white, tinged with green. Fibrovascular bundle forms a 
semi-circular marking on the leaf scar (figs. 3, a , b). The scaly bud 
and the opposite leaves also serve to distinguish this shrub. It forms 
a terminal bud. 

5. Magnolia Umbrella .—-The buds are covered with close villous hairs, 
and short hairs are also found at the tips of the branches. In the leaf 
scars the fibrovascular bundles appear as dots, arranged in two series, 
often confused and not readily distinguished in case the leaf scar is 
narrow (figs. 4, a , b). The exterior set of dots is the larger In the 
scaly winter buds, the flowers m October show petals long; the 
sepals are very distinct; the stamens are 2 5 mm long; the styles are 
very distinctly visible* The fruiting pedicel includes a node bearing 
occasionally a leaf (fig. 4 c), but usually only a sheathing scale, mor¬ 
phologically the sheathing petiole (fig. 4 d). The bark is greenish; 
tinged wdh brown. The characteristic sympodial growth of a large 
part of the branch is due to the abundant flowering tips, which later 
fall off. Sometimes two seeds occur in the ceil (fig. 4 e). 

6. Liriodendron Tidipifera .—In the leaf scar the outer series of fibro¬ 
vascular bundles appears as five dots of larger size, arranged at ap¬ 
proximately equal distances apart (figs. 5 a , b , c). The inner set of 
fibrovascular bundles varies m number and size. The pith is solid, 
and is composed of portions with large cells, separated by cross-por¬ 
tions composed of finer cells.—A ugust F. FoerstEjZ^&w, 0 . 

Tillfiea simplex.—The re-discovery of Dr. Gray’s shortia and of Au¬ 
dubon’s Florida lily are familiar stories to botanists; other plants too, 
belong in the list, though not lost for so long; Potamogeton Niaga - 
rensis t for instance, detected by no one after its discovery by Profes¬ 
sor Tuckerman, till the late Dr. Morong found it again in the same 
waters. 

I write to put on record that after a lapse of sixty-five years Tilhea 
simplex Nutt, has come to light once more in Nantucket, Mass., where 
Oakes found it in 1829. It has been remembered and sought for in 
the course of these years, by diligent and ambitious collectors, natives 
of the island and visitors, as they had opportunity, and Mis. Mabel F. 
Robinson of Elizabeth, N. J., is at last the fortunate discoverer. We 
shall never know where Oakes collected his plants as he said nothing 
more than “on the dried borders of small ponds,” but as that most 
accurate botanist used “pond” in the plural number, we hope that 
new localities may yet be found for this rare little thing, of which only 
the gigantic specimens reach two inches in height. 

Mrs. Robinson spends her summers in Nantucket with her family, 
and her interest in the island flora has led to this fine discovery. 
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And while writing I will mention that two specie* of Pioi vstill laro 
in America, have in their tiavcls 1 cached this place; l\ hinaaoides and 
P.rthionics have both been found this last season within ournty hunts, 
and also Alyssum incamim has appealed for the first time. , \ r olta Cm - 
olniiana lias surprised us too, in our largest paik, bill as tlie ])ond 
which it covers with its fronds is full of lotus plants {Mehnnbo), it ns 
pietty certain that it came in with their roots. Il shows that it is not 
quite at home in our northern waters by being of slender growth and 
producing no fruit.*— Maria T. Owen, Sfibitfield, Mass. 

LeuoopIasR—It may be of interest to some to know that first-class 
material for staich formers, showing all stages of the formation of 
starch grains, may be obtained from the petioles of Musa fitisetc, the 
Abyssinian banana. The oblong hoiizontnl diaphragms separating 
the large intercellular spaces of the petiole are composed of from two 
to six layers of parenchymatous cells. The superficial layers are stel¬ 
late in form and contain no leucoplasts or very few, but usually a 
large number of beautiful crystals. The cells of the riecpei layers 
generally contain a considerable number of comparatively large lou- 
coplasLs, either clustered about the nucleus or scattered throughout 
the cytoplasm. For study it is only necessary to remove the dia¬ 
phragm with a scalpel, pocket knife, or other similar instrument, 
mount and treat with reagent to suit the occasion. The lower eight 
to twelve inches of the petiole furnishes the best material. The botan¬ 
ical department of the University of Wisconsin can furnish a limited 
amount of this material to institutions not having access to the grow¬ 
ing banana plants, at the cost of transportation.—L. S. Chenicv, Uni¬ 
versity of Wisconsin, Madison . 

Formula 1 for life histories.—By an oversight the signs following S 
in the second, third, and fourth formulae printed on page 31 of the 
January number were 0 (representing gametes) instead of 0 (repre¬ 
senting spores). Readers should make the correction.—J. M. C. 



EDITORIAL. 


In looking ^somewhat carefully into the methods of botanical in¬ 
struction prevalent m our colleges it seems to us that there is a dan¬ 
gerous tendency that demands consideration. We do not refer to 
those colleges in which botany receives but little attention, but to 
those in which there is an attempt to develop it in a full and modern 
way. In the recoil from the old time methods, the college has gone 
to the other extreme and seeks to become a place of research, a sort 
of undergraduate university. The teachers who are fit to teach have 
either just come from great botanical centers where research is in the 
very air, or they are intensely occupied with their own investigations. 
The consequence is that raw young men and women, after a year or 
two of the study of “types,” are assigned original problems, and their 
uncertain results, with more or less revision on the part of the instruc¬ 
tor, are published in some periodical or bulletin. These callow pro¬ 
ductions have come upon us in swarms and they are richer m annoy¬ 
ance than in information. We do not blame the young authors in the 
least, but we do blame instructors for encouraging poorly prepared 
students to undertake original investigation. The science of botany 
is an enormous thing, with a long history and a rapidly increasing vol¬ 
ume, and a year or two of preparation cannot fit any one to conduct 
a creditable research in any part of it. The different departments of 
it are so interdependent that it needs long training to bring the per¬ 
spective and the grasp that make any independent investigation prof¬ 
itable. To interpret, and to fit results upon the great body of accumu¬ 
lated knowledge is not within the capacity of an undergraduate. We 
are perfectly aware that many ambitious students desire a “problem” 
almost as soon as they enter the laboratory, but it should no more be 
granted to them than solid food to a sucking babe. We are pleading 
for a longer devotion to the elements of botany in all their wide range, 
a patient preparation, year after year, of a suitable background upon 
which individual work may presently be projected, an abolition of in¬ 
dependent undergraduate investigation. If the instructor be carrying 
on investigations in which students may be of service it is profitable 
and inspiring to allow such service, but this is training, not original 
research. Those students are fortunate who are held back from pre¬ 
cocious research and publication, and those are to be pitied who are 
spurred into doing that for which they are in no way prepared. 

m 



CURRENT LITERATURE. 


A now laboratory guide. 

Since in these days no teacher of botany finds any entirely satisfac¬ 
tory helps until he himself writes a text-book or laboratory guide, it is 
not to be wondered at that the schools of pharmacy feel the same 
needs. Although the new book from the laboratory of Professor 
Bastin 1 is announced for “colleges and other schools/’ it is evident 
that its chief purpose is to meet the needs of students of pharmacy 
who have no time to study botany as a science, but must be led directly 
to the essential structures of those plants with which their business 
will have to do. For such students the book will prove to be a very 
useful guide in laboratory work. From the college standpoint, how¬ 
ever, the usefulness of the book will depend entirely upon the train¬ 
ing of the teacher. For students well grounded in a genera] survey of 
the plant kingdom, and in the doctrines of modern morphology, the 
book will be a useful collateral aid in the study of /lowering plants. 
We fear that the pendulum has swung too far from the older botany, 
and in our eagerness to show that phanerogams represent only one 
group of plants we are in danger of an almost equally lop-sided culti¬ 
vation of the lower groups. The phanerogams are still with us, and 
deserve a more careful study than they often recive in the modern 
laboratory. Such studies as Professor Bastin indicates are extremely 
valuable at the end of an elementary course, when the morphology of 
phanerogams has been approached by way of the lower groups and 
their variously modified structures become proper objects of study. 
The general purpose of the book is commendable, and its usefulness 
has been indicated, but in our judgment its usefulness would have 
been much enhanced by making it consistent with the universally ac¬ 
cepted views of morphology. These views are not any more recondite 
to a beginner than are the older ones, as we have had abundant op¬ 
portunity to know. The plates, especially the flower dissections, 
are to be criticised from the teacher’s standpoint as encouraging small 
and indistinct sketches, the most persistent fault of the beginner. As 
a matter of personal preference, perhaps, we think that laboratory 
guides should be small and inexpensive and “handy” books, in which 
the typographer’s pride in paper and margins and binding is inappro- 

1 Bastin, Edson S.— Laboratory exercises in botany, designed for the use of 
colleges and other schools in which botany is taught by laboratory methods. 
8vo. pp. 540, plates 87. Philadelphia, W, B. Saunders, 1895, $2.50. 
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priate. We would raise the question, also, as to the wisdom of the 
numerous “forms for study.” It smacks too much of the swarm of 
schemes for “plant analysis,” which seek to compel the student to ob¬ 
serve and think within rigid lines. Our objection is the pedagogical 
one that the student cannot be compelled too early to cultivate the 
habit of independence. The criticisms offered are all of minor impor¬ 
tance excepting the fundamental one concerning modern morphology, 
and we cannot but think that even pharmacists would lie the better of 
breathing the air of the modern laboratory, even if they handled no 
other structures than those indicated. 

Mosses of France. 

The Muscologia Gallica 1 has been completed by the issue of part 14. 
We have from time to time commented upon this very useful work as 
it appeared. The fourteen parts have averaged over tlurty-two pages 
of text and nine plates, and have been appearing at irregular intervals 
since 1884. It is greatly to be regretted that Mr. Husnot did not give 
us the date of publication of each part, and we hope he will supply 
this information in the Revue Bryologique. The keys accompanying 
each genus seem good, and are certainly useful; but the want of classi¬ 
fication beyond the genera and suborders Acrocarpce and Pleurocarpce 
is unfortunate. The author certainly ought to have given the orders 
.and families a place. 

The genus Orthotrichum, treated by Venturi, and the § Harpidium 
of Hypnum, by Renauld, go far outside the limits of France, or even 
the contrecs voisine$> and contain much that applies to our own species. 
This is particularly the case with the latter, which is really a mono¬ 
graph of the group. 

The high price of the book will somewhat limit its sale we fear, but 
its author, lithographer, and publisher in one deserves much credit for 
his enterprise and financial reward for his labor. 

On geographical distribution. 

Dr. C. Hart Merriam, in a recent address, distributed as a reprint 
from Nat. Geog. Mag. 6: 229, has given an account of the laws of tem¬ 
perature control of the geographic distribution of terrestrial animals 
and plants. Dr. Merriam for several years has been investigating, un¬ 
der the Department of Agriculture, the subject of geographic distribu¬ 
tion, and the present address is an abstract of the principal results. It 

1 Husnot, Tb.—Muscologia Gallica; descriptions et figures des mousses de 
France et des confcr^es voisines Roy. 8vo. pp 458. pi, 125, Cahan; published 
by the author. 1884-1894 70 fr. 
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is remarked that the question is not one of spreading over all avail¬ 
able areas, but how this tendency to spread has been checked. The 
circumpolar belts of distribution in the northern hemisphere are pri¬ 
marily thice: boreal, austral, tropical. These have subdivisions of 
various rank, the austial, for example, having the transition, upper 
austral, lower austral subdivisions. 'The most remarkable case of over¬ 
lapping is that found on the Pacific coast, where the 1,000 miles from 
southern California to Puget sound belongs to the transition zone, 
elsewhere narrow, in which boreal and austral forms freely mingle, 
and which must account for that wondeitully vaned flora. The lim¬ 
itation of these life zones Dr. Meruam finds to be due to temperature 
as the great primary cause. The two fundamental laws worked out 
aic formulated as follows: (j) the northward distribution of animals 
and plants is determined by the total quantity of heat, the sum of the 
effective temperatures (that is, those above the assumed minimum); 
(2) the southward distribution of boreal, transition, and upper austral 
species is determined by the mean temperature of the hottest part of 
the year. The application of these laws to the Pacific coast strip will 
serve both as an illustration and as an explanation of that remarkable 
region. The data at hand demonstrate: (1) that the temperature of 
the summer season is phenomenally low for the latitude and altitude, 
so low as to enable boreal types to push south to latitude 35’; (2) that 
the total quantity of heat for the entire season is phenomenally high 
for the latitude, so high as to enable austral types to push north to 
Puget sound, it should be said that the minimum temperature of 
G L C, (43 K), has been assumed as marking the inception of the period 
of physiological activity in plants and of reproductive activity among 
animals, and that the total quantity of heat is obtained by adding 
temperatures above this minimum. Some ol the temperature limits 
made out are as follows: luveat, southern boundary, isotherm of jS C. 
(04."4F.), for the six hottest consecutive weeks; transition , northern 
boundary, isotherm with a sum of normal positive temperatures of 
5,500"C. (10,000 F.), southern boundary, isotherm of 22' C. (71/6K.) 
for the six hottest consecutive weeks; upper aus'tiai, northern bound¬ 
ary, isotherm with a sum of 6,400 C. (rr,5oo K,), southern boundary, 
isotherm of 26'C. (7<S. U 8I'\) Cor the six hottest consecutive weeks; lower 
aust) al y northern boundary, isotherm with a sum of 1 o,ooo r C. (18,000" F.); 
tropical\ northern and southern boundaries marked by isotherm show¬ 
ing a sum of 14,400*0. (26,000' F.). The most prominent secondary 
cause affecting distribution is said to be humid it}'. Three colored 
maps of the United States show distribution of total quantity of heat, 
mean temperature of six hottest consecutive weeks, and life zones. 
The close resemblance of the maps is remarkable. 



OPEN LETTERS. 


Unfair criticism. 

Two thoroughly bad kinds of criticism are prevalent in scientific lit¬ 
erature and frequently enough crop out in American journals. One 
is the indiscriminate and fulsome praise of books and papers written 
by one’s personal friends, or by official superiors, or by people with 
whom one wishes to curry favor. The other is the malicious detrac¬ 
tion, or misrepresentation, or damning by faint praise of articles writ¬ 
ten by individuals personally disagreeable to the reviewer. The latter 
is carried to such an extent by some persons both in America and Eu¬ 
rope that, if the reader is not personally acquainted with the subject- 
matter, he must find out the personal relations of reviewer to writer 
before deciding what weight to give the review. This is all wrong. It 
injures the writer, makes the reviewer ridiculous, and to a certain ex¬ 
tent impedes the progress of science. A good rule is never to review 
the writings of one’s avowed enemies or warm personal friends. The 
strict adherence to this rule would result in reviews of a much higher 
order. What botanical science in this country needs most of all is 
honest and fearless criticism from which personal likes and dislikes 
have been eliminated. Nothing else would so tend to repress the 
flood of foolish writings, and to stimulate good work.— Erwin F. 
Smith, Washington , D. C. 

The editorial committee of “Science.” 

In an editorial note in the January issue of the Botanical Gazette 
you criticise Science for having several editors for zoology and only 
one for botany. The Editorial Committee of Science is composed of 
those who took the most active part in the reorganization of the journal. 
It so happens that in zoology and in anthropology there are two rep¬ 
resentatives, whereas for equally important subjects, such as physics 
and botany, there is only one representative. We trust, however, that 
botany in all its departments will be fully repiesented in the contents 
of the journal,—J. McK. Cattell, Columbia College, Jan. 26, 
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NOTES AND NEWS. 


Tiie editorship of Fnngsheim’s Jahrbucher fur wissnmhaftUche 
Botanik has been taken by Professors Pfcffer and Strasburger. 

Macmillan & Co. announce a rural science scries to be edited by 
Prof. L. II. Bailey of Cornell University. The first number will ap¬ 
pear shortly. 

Meehan’s Monthly will add hereafter four pages to its monthly 
issue. The fine colored plates, executed by Prang & Co., will be con¬ 
tinued, which alone arc worth the subscription price. 

Applied botany takes on many forms. It is announced that a so¬ 
ciety composed of students of the American Brewing Academy of 
Chicago numbers 200 members. The society has the unique name, 
SaCCIIAROMYCKS CEUKVISIi'E. 

Tiie bacterial disease of sugar beets, first described in 1892 by J. 
C. Arthur and Katherine K. Golden, has been detected in Germany 
by Paul Soraucr. It is considered a similar disease to “scroll,” a de¬ 
structive disease of sugar cane. 

Favorable results in spraying to prevent black knot of plum 
trees have deen obtained by Mr. E. G. Lodcman (Garden and Forest 
7:508k His work seems to show, howevei, that the life-history of 
the fungus still presents much that needs elucidating, or at least 
verifying. 

Ellis and Everhart have recently published in the Proceedings 
of the Philadelphia Academy of Sciences descriptions of 241 new spe¬ 
cies of fungi, distributed among the following orders: llymenomy- 
cetes 10, Pyrenomyeetes 71, Discoraycetcs 22, Splncropsidcas 92, and 
Hyphomycetes 46. 

American botanists should not let the opportunity pass to secure 
sets of both European and North American mosses put up by Messrs. 
Renmild and Cardnl of France, and distributed in this country through 
Mr. J. M. Ilol/anger of Wmoiu, Mum. 'The puce is moderate, and 
the specimens very desirable. 

The last number of AgriculturalScience, which recently appeared, 
is given as June September, r891. It is mostly occupied with the pro¬ 
ceedings of the Society for the Promotion of Agricultural Science. 
This journal, although an excellent one, and occupying a place not 
filled by any other, is evidently having a struggle to keep alive. 

The acetic acid organism, heretofore known as Myoodcrma aceti, 
has been separated by Hansen in a recent publication from the Carls- 
berg Laboratory into two forms, which are called Bacterium aceti 
and B. Pasteurianum. The former is colored yellow by iodine and 
the latter blue. The transfer to the genus Bacterium was suggested 
by Zopf. 
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Additional descriptions of species of Ravenelia arc given in the 
last issue of Hedwigia ( 33 : 367), by Dr. P. Dietel, to supplement his 
account of the genus in a former number (/. c. 22). The form on 
Acacia amsopliylla and A. crassifolia from Mexico is separated under 
the name R. Fatlowiana , n, sp., from A?. vcjsatihs (Pk.) on A. Greggu. 
Two other new species from Mexico are described, R. Imligojera on 
Indigofera Palmeri, and R. Mexicana on Calliandra. The (Jromytes 
deciiiuus on Prosopis from California, described by Peck, is identified 
as the uredoform of R . Hohvayi Diet., necessitating a change in the 
name to R . decidua (Pk.) PIolw. 

Mr. J. Reynolds Green communicated to the British Association 
for the Advancement of Science at its last meeting the results of some 
experiments to determine the effect of light on diastase. lie found that 
“light, whether solar or electric, exercises a destructive effect on dias¬ 
tase. The deleterious effect is confined to the rays of the violet end 
of the spectrum, the others being slightly favorable instead of destruc¬ 
tive. . . . The destructive effect continues after exposure to light 
is discontinued, the exposed solution getting weaker and weaker till 
it had no diastatic property. The part of the solution kept in dark¬ 
ness maintained its diastatic power unimpaired for more than a month, 
by which time the exposed part, kept in darkness after its period of 
exposure, possessed no power to act upon starch.” 1 

Bulletins from the Experiment Stations of botanical interest, re¬ 
ceived since the last mention, are as follows: Grasses of Tennessee by 
F. L. Scribner (Term. 7 : no. 1} is a vety complete handbook of the 
grasses of the state, each species described and illustrated by an 01- 
lginal drawing; Seed testing by Gerald McCarthy (N. C., no. 108), a 
rather extended treatise well illustrated; Millet by A. A. Cro/ier 
(Mich., no. 117) contains much information upon the histoiy of the 
races and usage of the name, beside practical matters; Grafting of 
grapes by E. G. Lodenian (Cornell, no. 77) includes some account of 
the cell structure; Smuts of wheat, oats and barley by Luther Foster 
(Mont., no. 2); Spraying apple trees by Chas A. Keffer (Mo,, no. 27); 
and Some grape troubles of western New York by K. G. Lodeman 
(Cornell, no. 77) containing new observations, with good illustrations. 

The search for sexual organs in connection with tin* madia and 
spermogonia of the Qredinenc seems likely to prove futile, in spite of 
the supposed discovery of them by Mnsscc. Careful work has been 
done by Rudolf Neumann (Hedwigia 33 : 346), under the direction of 
Prof. Reess of Erlangen. He used alcoholic material, imbedded in 
paraffin, and cut with the microtome, and fresh material cut by hand. 
The examination of thousands of sections with oil immersion lens and 
otherwise, disclosed no trace of sexual organs. Both jecidia and 
spermogonia arise directly from the unchanged hyphm. The forms 
examined grew upon Ficaria ranunculoides, Allium ursinum, Euphor¬ 
bia Cyparissias, Falcaria Rivini, Sagittaria sagittifolia, Tragopogon 
pratensis and Berberis vulgaris. The hypluc in the first two may be 
traced with ease at all stages, m the others with some difficulty, es¬ 
pecially so in the last. The form on Ficaria was the one studied by 
Massee. 


1 Annals of Botany 8: 373. S 1894. 
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Apparatus for physiological hotany. 

W. C. STEVENS. 

Willi PLATES IX-XII. 

I propose to describe in detail some apparatus for physio¬ 
logical botany which I have found very useful in my labora¬ 
tory. The description may at least serve as a useful sugges¬ 
tion here and there for those wishing to equip a physiological 
laboratory, but with scanty funds for the purpose. 

The apparatus here described is made almost entirely of 
white pine and with ordinary wood working tools, including 
a lathe and set oil saw. 

The table to which the apparatus is attached when in use 
consists of a single board one and one-half inches thick, sev¬ 
enteen inches wide and sixteen feet long, fastened by means 
of iron brackets on a level with the bases of two south win¬ 
dows, and twenty-eight inches from the floor. The table is 
set out on the brackets two and one-half inches from the wall. 
See plate X, figure l. 

Ckntruttgal Machine. Plate IX, fig. 5.—This consists 
of a wheel a, seventeen inches in diameter, which serves as a 
base for the pan containing the seedlings, and as a pulley for 
slow motion in other experiments; a small pulley b, two and 
one-half inches in diameter, to carry the belt from the motor 
when rapid motion is desired; an upright shaft c, one and one- 
half inches in diameter and fourteen and three-fourths inches 
in length exclusive of the steel cores; and a frame d, for 
mounting the pulleys and shaft as shown in the figures. Steel 
cores three-eighths inch in diameter are sunk into the two ends 
of the shaft. The upper core has its exposed end counter¬ 
sunk to admit the point of a large screw that has been tapered 
with a file while held in the lathe chuck. The core in the 
lower end of the shaft has been tapered in the same manner 
7—Vol. XX-No. 3. 



9 o 


The Botanical Gazette . 


[March, 


as the screw, and fits into an iron piece, seven-eighths inch 
square and three-eighths inch thick, that has first been slightly 
hollowed with a five-eighths inch drill to form an oil cup, and 
then countersunk to receive the point of the core. 

The construction of the frame which holds the shaft and 
pulley is made sufficiently clear by the figures of plate IX and 
by details a , b } c and d of plate X. The steps in the con¬ 
struction of the shaft and pulleys, however, need to be given. 
A pine stick 2X2 inches is sawed the proper length for the 
shaft; the centers of the ends are determined by crossing di¬ 
agonals from the four corners; holes are bored in the center, and 
thestcelcores are driven in,the upper flush with the surface and 
the lower protruding five-eighths of an inch. The stick is then 
fastened in the lathe by grasping the end of the lower core in 
the lathe chuck and bringing the dead center of the lathe 
into the depression countersunk in the upper core. The ulti¬ 
mate diameter of the shaft is to be one and one-half inches. 
The stick is now turned to a diameter slightly larger than this; 
a block is cut two and three-fourths inches square from two 
inch stuff; a hole one and one-half inches in diameter is bored 
through its center, and then the shaft is carefully trimmed 
with the turning gouge, or brought down with coarse sand 
paper until the block can be crowded on firmly. Then the 
block, in position flush with the end of the shaft, is turned to 
two and one-half inches in diameter. Then beginning three- 
fourths of an inch from what is to be its lower face the block 
is tapered down to the diameter of the shaft as shown in plate 
IX, figure 5, b. The upper face is made slightly concave, and 
a V-shaped groove is turned on the edge for the belt. 

The pulley is now to be taken off, and after applying glue 
evenly over the space to be occupied on the shaft it is crowded 
into its position again. It is advised that the pulley be 
turned in position before gluing as above described because 
of the possibility of the block chipping too deeply while 
roughing off. 

To make the large pulley, two pieces slightly over seven¬ 
teen inches square are cut from one-half inch boards 
and screwed together with the grains crossing to prevent 
warping; the two surfaces are dressed true; the center is de¬ 
termined by crossing the diagonals; a circle is marked out 
from the center seventeen inches in diameter, and a one and 
one-half inch hole is bored through the center to fit the shaft. 
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The circle is now sawccl out as accurately as possible on the 
scroll saw, and then trimmed if necessary with a spoke shave. 
A V-shaped groove for the belt may be cut on a former 
machine or with a hand header. The pulley is now slipped 
on the shaft, crowded firmly against the small pulley and 
screwed to it. If the work has been carefully done it will be 
found when the shaft is adjusted in the frame that the appar¬ 
atus revolves with perfect ease and accuracy. 

A circular zinc pan is made of the diameter of the large 
pulley and six inches deep, with a tubular opening in the 
center one and one-half inches in diameter to fit over the pul¬ 
ley shaft. This can be seen in section in plate X, figures 2 
and 2', and in position on the clinostat table, to be described 
further on, in plate IX, figure 2. 

To clamp the apparatus to the table it is placed with its 
base across the table with the ends of the base projecting on 
either side. A piece of the same size as the base of the 
frame, namely 3 x 22 inches, is passed under the table and the 
table is clamped between these two pieces by bolt and thumb¬ 
screw at cither end as shown in plate X, figure I. 

To use the apparatus as a centrifugal machine for germi¬ 
nating seeds, the zinc pan is placed over the shaft so that it 
rests on the large pulley. It will be noticed that the shaft 
and pulleys can be removed for this purpose by simply un¬ 
screwing the large screw (r) fitting the upper end of the shaft. 
Fine white pine sawdust is put into the pan to the depth of 
four inches, and seeds of beans, peas, corn, etc., planted to a 
depth of two inches, about five inches from the center. The 
sawdust is thoroughly moistened and pressed firmly over the 
seeds; mosquito bar is then spread over the saw dust, and 
over this is placed wire netting with one inch meshes, so cut 
as to press snugly against the central zinc tube and the outer 
wall of the pan. This keeps the sawdust from heaping up 
against the sides of the pan while revolving rapidly, but does 
not press too hard against the seedlings, for the whole mass 
of sawdust loosens up to a considerable extent after the pan 
is set in motion. If any of the seedlings grow to the surface 
it is an easy matter to cut away the mosquito bar or even to 
separate the wire of the netting if this should happen to be in 
the way. A rubber tube connected with a siphon from a jar 
of water standing on a shelf above the apparatus is so clamped 
between two sticks screwed together as to allow a slow drip- 
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ping of water close against the central zinc tube. Here the 
centrifugal force is slight and the water has opportunity to 
soak in while slowly moving to the periphery. After a short 
time the water supply can be so adjusted as to compensate 
evaporation without sufficient excess to be thrown out around 
the side of the pan. 

Seedlings of peas, beans and corn have been grown in saw¬ 
dust in this manner for several days, revolving constantly at 
a rate of 180 revolutions per minute. 

Horizontal Clinostat. Plate IX, figure 3, and details 
e, f, g , h % i,j, k , /, m, of plate X.—A wooden shaft, e , is 
turned 30! inches long and inches in diameter, after a steel 
core has been inserted and then clamped in the lathe chuck 
in the manner previously described. A pulley, g\ 2$ inches 
in diameter, serving also as a shoulder for the larger pulley 
and table of the clinostat, h> is turned on the shaft in the 
manner previously described so that its upper face stands | 
of an inch below the upper end of the shaft. The upper face 
is hollowed slightly. The table of the clinostat is made of 
the same size and in the same manner as that of the centrif¬ 
ugal machine, except that the central opening, x } 2 inches in 
diameter, extends only | of an inch deep from the lower sur¬ 
face. This is crowded on the shaft against the small pulley 
and screwed to it. The core in the lower end of the shaft re¬ 
volves in an iron bearing similar to the one described for the 
centrifugal machine. The bearing for the upper end of the 
shaft, shown in figure i of plate X, is made in the following 
manner: a piece is cut from £ inch stuff 3 inches wide and 27 
inches long. Two inches from one end a hole is bored of the 
diameter of the shaft and a block is cut out through the 
middle of the hole as shown in the figure. When this is re¬ 
placed with long screws it serves as an adjustable box for the 
shaft. To set up the clinostat, the last mentioned piece is 
laid across the table with the box end projecting inwards. 
Another piece seven-eighths inch by three inches by twenty- 
two inches is placed beneath the table and the two pieces arc 
then clamped against the table by means of a bolt and thumb¬ 
screw, k , at each end of the two pieces. This method of 
clamping apparatus to the table is easy of execution and 
insures rigidity; it also affords a simple method of tightening 
belts by loosening the thumbscrew and slipping the appar¬ 
atus along the table. The iron cup which receives the core 
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at the base of the shaft is adjustable along a groove in the 
block in , which is screwed to the floor. It will be seen that 
a wedge extends the full length of the groove and by driving 
in a screw at each end of the wedge the iron cup may be 
clamped in any position along the groove. I find that ordi¬ 
nary common twine makes an efficient belt. When the ends 
are tied the knot is so small as to be of no consequence. The 
slow motion for the clinostat is obtained by running a belt 
from the water motor to the large pulley on the centrifugal 
machine, and from the small pulley of the latter to the large 
pulley of the clinostat. The apparatus is shown harnessed 
in this way in plate IX. The zind pan of the centrifugal 
machine may be put on the table of the clinostat as in plate 
IX, figure 2, and will there serve for imbedding the pots of 
the plants used in the experiments in moist sawdust to pre¬ 
vent rapid drying. 

A support for inverted plants is shown on the clinostat in 
plate IX, figure I, and in detail plate X, figures n , o ) and p. 

The method of adjusting the height of the belt from the 
water motor is shown in plate IX, figure 6. The standard 
carrying the pulleys is held at the desired height by means 
of a screw pressing against a strip of spring brass set into 
the block/, through which thestandard passes. See plate X, 
details q , r, s, t ) and u . The pulleys of figure 6 are shown 
set at the proper angle for the large pulley of figure 5. When 
the belt runs over the small pulley of figure 5 the pulleys of 
figure 6 are unscrewed and set nearly parallel and closer to¬ 
gether. 

In the preceding pages the methods of making the shafts 
and pulleys and of inserting the metal cores have been given 
in detail. It is now necessary to describe only the parts and 
manner of working of the following apparatus. 

Vertical Clinostat.— Plate XI, figs. 1 and 2 show the 
vertical clinostat set up for experiments with seedlings grow¬ 
ing in a moist atmosphere. The base plate a is clamped to 
the table in the manner described on page 91. To the 
plate b are fastened the standards c , d } and the cross-plate c, 
to which the pulleys f g , are fixed. The whole apparatus is 
bolted to the plate a , and may be turned about this at any 
angle to the light The wooden shaft h has a steel core in¬ 
serted in one end which bears in the iron box i, A depres¬ 
sion is turned into the shaft five and one half inches from the 
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core-bearing end, to serve as a track for the small wooden 
wheels j. The shaft extends four and one half inches beyond 
the wheel bearings. Four pulleys, /&, /, m, it , are fastened to 
the shaft in the manner already described (p. 91); the three 
smaller pulleys having been trued up on the lathe after being 
fastened to the shaft, and the large pulley, which is cut out 
on the scroll saw, being screwed to these. The pulleys f g , 
which change the direction of the belt of the motor, can be 
adjusted along the plate e as desired. A zinc case, eighteen 
inches in diameter and eight inches deep, painted black on 
the inside, stands on the shelf o. A hole in the back of the 
case one and three-fourths inches in diameter permits the 
free end of the shaft to pass into the case. A narrow sleeve 
soldered to the opening shuts out the light. A light copper 
wire wheel p y twelve inches in diameter, is crowded upon the 
shaft and revolves with it inside the case. The case is water 
tight up to three inches from the bottom, and above this the 
whole of the front of the case is occupied by a door hinged 
at the base. Holes three-fourths inch in diameter and two 
inches apart are cut in the door in a circle of fourteen inches 
diameter. These holes may be opened and closed by a zinc 
strip placed behind them with corresponding holes, and oper¬ 
ated by a knob. 

Seedlings which have previously begun to germinate in 
moist white pine sawdust are fastened with two pins to large 
corks on the circumference of the wheel /. The seedlings 
are kept moist by passing through the water in the bottom of 
the case during a short period of their revolution. 

With this apparatus the influence of light on the direction 
of growth of the stems and roots of seedlings may be studied 
with the influence of gravity eliminated. 

When larger plants growing in pots are to be experimented 
with, the case and wire wheel are removed, and a zinc pan is 
put on the shaft. If it is desired to place a single plant with 
its long axis horizontal the pan shown in plate XI, fig. 3 is 
used. This is ten inches in diameter and eight inches deep. 
The tube g , soldered to the base of the pan and made rigid 
by brackets, fits over the shaft h and is held in position by a 
screw. The flower pot is imbedded in the pan in moist saw¬ 
dust, and after fine excelsior has been placed over the saw¬ 
dust and front of the pot the whole is bound in with a string 
passing over hooks soldered to the side of the pan. If sev- 
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eral plants arc needed in one experiment the pan shown in 
fig, 5 is used. This is fourteen inches in diameter and six 
inches deep, and has a tube passing through the center which 
fits over the shaft h. The pots are imbedded in moist saw¬ 
dust in a circle near the periphery and bound in as before. 
If however it is desired to place the pots so that the plants 
stand perpendicular to the axis of rotation the pan shown in 
fig. 4 is employed. This consists of two circular sides per¬ 
forated at their centers and connected by a tube which fits 
over the shaft h , and by four partitions extending radially 
from the tube. When the plants arc imbedded in moist saw¬ 
dust as above described they do not require watering for a 
week or more even in the dry atmosphere of the laboratory. 

Universal Clinostat. Plate XII.—The movement in a 
horizontal plane is obtained by a clinostat similar to the one 
described in the first paper, except that the shaft //, fig. 3, 
reaching to the floor, has a hole extending from end to end 
through the center, through which a three-eighths inch steel 
rod extends. To make this shaft, two strips the length of 
the shaft are cut two inches wide from one-inch stuff. Ex¬ 
tending to a distance of three inches from the lower end of 
the shaft a groove is cut longitudinally through the middle of 
each strip five-eighths inch broad and five-sixteenths inch 
deep. The strips are then glued together, with the grooves 
facing each other and forming an opening five-eighths inch 
square in cross section. When the glue is dry, the upper end 
having been temporarily plugged, the shaft is put into the 
lathe and turned to one and one-half inches diameter. Then 
a threc-fouths inch hole is bored two inches deep in the lower 
end of the shaft, and with a five-eighths inch bit this hole is 
continued to meet the five-eighths inch opening through the 
center of the shaft. A steel core /, three-fourths inch in 
diameter and two and onc-half inches long, with a one-half 
inch hole longitudinally through it is inserted in the lower 
end of the shaft, one-half inch of its length protruding. The 
iron bearing /&, fig. 3, has a depression one-fourth inch deep 
to receive the core in the lower end of the shaft, and a three- 
eighths inch hole one-half inch deep into which fits and is 
made fast by a screw the steel rod extending through the 
shaft It will be seen that the steel rod remains stationary 
while the horizontal clinostat revolves about it. The upper 
end of the rod is made square and the three wooden pulleys 
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i are driven on and fastened with a screw. The base plate a, 
fig. i, is screwed to the table of the horizontal clinostat, the 
steel rod playing through an opening in the plate. See fig¬ 
ure 3. The uprights b, c, are made sufficiently rigid by the 
brackets d , e. Brass plates m, fig. 3, to serve as bearings for 
the steel cores of the shaft f are mortised into the upper 
ends of the uprights and screwed fast. To put the shaft/in 
place the uprights are simply sprung apart. 

A zinc pan similar to fig. 4, plate XI, is fastened upon the 
shaft / and the plants are bound in the manner already de¬ 
scribed. 

Motion is communicated to the shaft f by a belt passing 
from the pulleys on the shaft to the pulleys of the stationary 
steel rod, so that the plants riding on the shaft / have a 
motion in a horizontal and a vertical plane at the same time. 

With this apparatus the influence of both light and gravity 
is eliminated so far as they affect the direction of the growth 
of the plants. 

The pieces of apparatus described are entirely efficient; 
they can be readily made by any one handy with tools, and 
the cost of the material used in their construction is merely 
nominal. 

A water motor furnishes the best power for a botanical labor¬ 
atory. An electric motor would be entirely satisfactory if 
one could connect with a dynamo running constantly might 
and day, or with reliable storage batteries, but a motor run 
by primary batteries is usually not desirable. Water motors 
furnishing sufficient power can be bought at very moderate 
prices. 1 

University of Kansas. 


l I use the Little Giant water motor made by John Bolgiano, Baltimore, Md. 
No. 1 costing $5 00 will answer where there is a good head of water. I have 
only twenty-five feet pressure and use No. 2, costing $10. 




On the “List of Ploridopliyla and Spcrmatophyta of North- 
Oftslern America,” prepared by the Nomenclature Com¬ 
mittee of the Botanical Club. 

B. L. ROBINSON. 

Iii the discussions of the botanical nomenclature at the 
Rochester meeting of the American Association there was a 
decided feeling upon the part of many that more exact data 
were requisite to any satisfactory action. A scries of rules 
was provisionally adopted and it was wisely urged that be¬ 
fore the merits of the code could be estimated it would be 
necessary to see its application to some considerable part of 
our flora. Prof. Britton*at much expense of time and trouble, 
with the assistance of some others, has prepared under the 
above title a list of the flowering plants of the eastern states 
and Canada, selecting the names according to the Rochester 
code and its modification at Madison. This list possesses 
considerable interest, as it contains the expression of the 
latest phase of nomenclature reform in America and affords a 
much more satisfactory basis for the decision of the questions 
at issue than has hitherto been gained from vague generaliza¬ 
tions and isolated instances. 

In estimating the system of nomenclature illustrated by this 
list all considerations of sentiment may be passed with brief 
mention. It is natural that every working botanist should 
greatly regret giving up names long associated with certain 
plants, but there would certainly be few who would not make 
all due concession in this regard if really assured of a stable 
nomenclature as a reward of their sacrifices. Before leaving 
the matter of sentiment, however, it may be noted that it has 
not been confined to the conservative botanist, who regrets 
the proposed displacement of established names. It is 
equally exhibited by the reforming botanist/who maintains 
that he is impelled to make these changes by justice to the 
earlier authors. For slight examination shows that this idea 
of justice is often of the sentimental rather than the practical 
sort. The revival of old and obscure names undoes in many 
instances the most careful work of subsequent authors, and 
this, too, from no fault of theirs, for the rules affecting their 
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work were not invented until many years after its publication. 
Certainly this is a robbing Peter to pay Paul principle of 
justice. That there have been many cases of arbitrary change 
and consequent injustice in the past no one will deny, but it 
is very doubtful whether these injuries can be righted at pres¬ 
ent by making more arbitrary changes. Certainly the reform 
exhibited in the present list does not altogether tend to per¬ 
petuate the older combinations of the injured authors, but 
much more to the renaming of a considerable portion of our 
flora and the forming of a multiplicity of entirely new combi¬ 
nations with new authorities. But passing these considera¬ 
tions, which as they do not directly affect the practical side of 
nomenclature may perhaps be regarded as sentimental, we 
come to the more important question: Is the new system 
one which possesses the elements of permanency? 

It is one of the principal arguments for the stability of the 
proposed code that it is a rigid one, which permits no excep¬ 
tions and, to use an expression of a leader in nomenclature 
reform, “leaves nothing to individual judgment.” It is well- 
known, however, to every working botanist that even the se¬ 
lection of the first specific name, after the still more difficult 
choice of the generic, involves a constant exercise of judg¬ 
ment of the most critical sort, both as regards the exact appli¬ 
cation of brief and unsatisfactory descriptions and the often 
doubtful priority of publications. Even the form of the name 
is sometimes subjected to individual judgment or arbitrary 
modification in the new sj^stem as well as the old, as an illus¬ 
tration will show. It has occurred to a number of writers 
that the sweet alyssum, common in cultivation, should be 
separated as a distinct genus. The history of its synonymy 
is as follows: Upon page 420 of his Families des Plantes , in 
l763,Adanson sets up the genus Konig, founded upon Clypcola 
maritima L. (Alyssum maritimum Lam.), with little descrip¬ 
tion and largely by referring by number to the species of Lin¬ 
naeus. In 1814 Desvaux, also of the opinion that the Lamarcki¬ 
an Alyssum maritimum should be separated from the other alys- 
sums, carefully described it under the correctly latinized name 
Lobularia . In 1826, Robert Brown revived the name Konig , 
modifying it to Koniga and dedicating the genus to a friend, 
then curator of the British Museum, whose name by a strange 
chance was Konig (anglicized from Konig). In 1891, Prof. 
Prantl, revising the Crucifers for the Nat.Pflanzenfamilien } 
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wisely selects as the correct designation of the genus the first 
properly latinized name Lobularia. Now Prof, Britton takes 
a rather singular course by pronouncing Adanson’s Konig a 
misprint for Koniga. This action is entirely unwarranted by 
fact, both from the circumstance that Konig occurs in same 
form several times in Adanson’s work and on account of that 
author’s well-known disregard for latinization. Prof. Britton 
takes this as an entirely arbitrary expedient for setting up a 
name which would otherwise from its uncouth form be de¬ 
servedly neglected. But what must be the outcome of such 
arbitrary actions as this? Is nothing here left to individual 
judgment? How can Prof. Britton be sure that Konig is a 
misprint for Koniga and not for Konigus, Konigiitm or Koni - 
ganthns? Is it likely that other authors will agree upon this 
point? But this is not all. If Prof. Britton may coin from 
an unlatinized word a generic name, how may an erratic 
writer be prevented from taking up any vernacular name from 
English or German, Dutch or Russian, if having discovered 
its use in some work of the last century he only pronounces it 
a misprint, and by the ready addition of an tis, a , or um uses 
it to displace a later generic name? A system which upon 
the precedent of its chief exponent permits such vagaries as 
this is certainly not likely to have the desired stability. 

The choice of Koniga as the earliest generic name is note¬ 
worthy as illustrating another point. It will be remembered 
that at Madison special legislation was demanded and se¬ 
cured to establish the so-called principle of priority by posi¬ 
tion, according to which if two genera or two species are 
published in the same work and subsequently united, the 
name standing first in the book is the authorized one, there 
being no difference in the time of publication. Now although 
Konig is used on the 420th page of Adanson’s work to des¬ 
ignate the sweet alyssum, that author states in an erratum that 
the reader is to substitute for Konig , Adnscton . A radical 
reformer might, it is true, refuse to Adanson the right to take 
back a name once published, but the peculiar feature of this 
case is that the errata of this work, while doubtless written 
after its completion, have been uniformly bound in front 
of the regularly numbered pages; at least such is the case 
in the three copies of the work accessible to the writer. Thus 
Adanson’s correction, advocating Adnscton , has many pages 
of what Prof. Britton has termed priority of position over the 
description of Konig. 
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The case is interesting* merely as a good instance of many 
in which zeal in searching for the earliest designation leads 
to the consideration of names so involved that several inter¬ 
pretations arc equally possible. In passing it may also be 
noted that Prof. Britton’s Koniga maritima is long antedated 
by the same combination by Robert Brown, a writer whose 
works the reforming botanists can scarcely afford to over¬ 
look. 

It will be generally admitted that a system of nomenclat¬ 
ure is unsatisfactory in which the botanist who characterizes 
and names a new species with all due care that he is not dup¬ 
licating an existing name, nevertheless can not be at all sure 
but that the name so carefully chosen may at once be dis¬ 
placed through no fault of his. Yet such is the case under 
the Rochester and Madison rules. When Nuttall made the 
combination Chrysopsis pilosa , it was a new binomial applied 
to a good new species evidently belonging to the genus 
under which it was placed, and never before described in this 
or any other genus. Can any author hope in describing a 
species in the future to do better than this? Under the long 
established usage of conservative botanists such a name would 
be inviolable; under the Madison rules, however, Prof. Brit¬ 
ton is able to displace it by combining the same specific name 
to the same generic but to designate an entirely different 
plant, namely Chrysopsis pilosa Britton (Erigcron pilosa 
Walt.), making thereby a most useless and pernicious syn¬ 
onym of Nuttall’s name, which has every right to stand. 

It is not the special case that is here important, but the 
general principle, which permits such changes and will con¬ 
tinue to permit them in the future. The upheaval of nomen¬ 
clature under this law will not cease even when most of the 
obscure names of the past have been sought out. It will al¬ 
ways be possible for a botanist through perfectly conscien¬ 
tious work to readjust generic lines so that species of the 
same specific name are thrown together. In such cases under 
the prevalent usage that species which was already under the 
genus retained stands fast. But according to the Madison rule, 
as we have just seen, if the species brought into the genus 
chances to have an olderspecifie name than the species already 
in the genus, both plants are to be re-named instead of only 
one. It does not seem to have occurred to the reformers 
that this ruling, far from being conducive to stability, would, 
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especially when combined with another of their dicta, give per¬ 
petual opportunity for change, since it will always be possible 
for an erratic botanist to throw together large genera like 
Aster and Erigeron , Bidcns and Coreopsis, Panicum and Pas- 
palum, thereby displacing many specific names which accord¬ 
ing to the rule of “once a synonym always a synonym” can 
never be revived! This outcome seems so preposterous that 
it must be stated that it is not merely the writer’s own un¬ 
authorized interpretation but the distinctly expressed al¬ 
though unpublished view of one of the compilers ol the list, 
who has been among the foremost in the cause of nomenclat¬ 
ure reform. 

It is impossible here to criticise in detail the bibliographical 
work in the list. It is well known that it has been done gra¬ 
tuitously by those who, pressed with other duties, could ill 
afford the time, so that slips may well be overlooked. Never¬ 
theless it must be confessed that it is disappointing to find 
such obvious evidences of haste, not to say carelessness, in 
this regard. Why, for instance, should Iodanthus pinnatifi- 
dtts be ascribed to Prantl when it was used long ago in 
Steudel’s Nomcnclator (with synonym), again by Gray in the 
Proceedings of the American Academy, again by Watson in the 
Botany of the King Expedition? The fact that Prantl himself 
was ignorant of these earlier publications is but a poor ex¬ 
cuse for an American botanist well armed with Watson's 
Bibliographical Index or the recently issued Index Kewensis , 
in both of which the combination is cited. Or why should 
the place of publication of Celokowski’s genus Stenophragma 
be given as CEstcrr. Bot. Zeitschr. 27 : 177, where there is 
merely a review by Dichtl of Celokowski’s Flora von Bo/uncn , 
while the publication of the genus was not even in this latter 
work,but some years before in the Regensburg Flora? How¬ 
ever, every one should be aware of the great difficulty of free¬ 
ing such a list from errors of this kind. 

A more significant fact in regard to the work is the num¬ 
ber of changes of name which have resulted from readjust¬ 
ments of generic lines and from a modified conception of the 
dignity of the species. It cannot fail to strike the botanist 
who glances over this list that man)' of its species are founded 
upon plants which by such experienced botanists as Hooker, 
Gray, Watson, and others have generally been regarded as 
varieties. Of course it is not denied that the reverse case 
often obtains. A corresponding change (and here a distinct 
depreciation) in the dignity of the variety is shown by Prof* 
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Britton’s many “albifloras,” covering 1 forms of which Dr. Gray, 
in a letter recently published, wrote: “When the new edi¬ 
tion of the Manual comes out it will have a nota bene: Ex¬ 
pect a white-flowered state of every colored species. They 
are sure to turn up sooner or later. And I find it no good 
therefore to say var. alba over and over.” If it should be 
urged that, upon the basis of former publications, Gcrardia 
purpurea albijlora Britton, G. tenuiflora albiflora Britton, 
Gcntiana Andrews:i albiflora Britton, etc., are to be re¬ 
garded merely as forms and not as varieties, it may be asked 
whether the trinomial system adopted in the list has not a 
considerable defect if it cannot indicate the difference between 
a well-marked variety and a mere form. Whether the nam¬ 
ing of forms is at present desirable may well remain an open 
question, but there can be no doubt that such a course is a 
general tendency of exhaustive systematic study, and accord¬ 
ingly a style of nomenclature in which there is no distinction 
between subspccific, varietal, and formal differences is likely 
to appear to future botanists a rather clumsy tool. However, 
to return to the interpretation of groups, I would not be taken 
as even hinting that every botanist has not a perfect right to 
put his own construction upon the limits of genera, species, 
and varieties. But it should be apparent to those sanguine 
supporters of reform, who hope to derive stability from it, 
that here again everything depends upon individual judgment 
and must always do so. 

In the light of what has been said, it seems sufficiently evi¬ 
dent that the new system, far from furnishing a satisfactory 
solution to the nomenclature question, fails even to offer such 
substantial advantages over the existing system as greater 
clearness and prospect of permanency, for which alone work¬ 
ing botanists could afford to make such sweeping changes in 
their language. It is readily granted that the Rochester and 
Madison rules were formed with care, and with earnest hope 
of securing uniformity. But they represent what maybe ex¬ 
pected of rigid codes. Exact rules cannot be consistently 
applied to such varying circumstances without leading to 
many incongruities, especially when such action is made ret¬ 
rogressive. It is worthy of note that even Dr. Kuntze, who 
has certainly made the greatest effort to be consistent, has 
recently objected strenuously to the principle of “once a syn¬ 
onym always a synonym,” expressing grave doubts whether 
after all several hundred genera and some thousands of spe¬ 
cies should be renamed on account of rules invented long 
after their publication. 
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Uniformity, consistency and stability of nomenclature are 
in the opinion of the writer unattainable. The sanction of 
particular associations will never make rules able to control 
all authors. There will, it is true, be those whose sanguine 
ideas lead them to follow with conscientious zeal a proposed 
new system; there will also be those who, however unpopular 
they may make themselves, will hesitate to change to what 
they are confident cannot be permanent; and there will al¬ 
ways be a third class, who at once set about modifying and 
improving the measures proposed. This third element is of 
course the serious obstacle to successful reform, since its ex¬ 
istence dispels all hope of a permanent system. It will be 
remembered in this connection that within a year after the 
Madison convention a prominent radical member, who as¬ 
sisted in framing the Madison rules, was publishing exten¬ 
sively upon an entirely different system. 

While this view of nomenclature may seem unduly pessimis¬ 
tic it may be said in its justification that there is a much more 
important quality of nomenclature than stability and consist¬ 
ency, namely that of ready intelligibility. It has of late been 
the fashion among the reforming botanists to decry the ex¬ 
isting nomenclature as hopelessly involved and confused. 
Strangely enough this cry comes quite as often from the 
physiologist and anatomist as the systematise It arises, 
however, in great part at least, from a misapprehension, 
since the working monographer, who is studying the plants 
themselves, is seldom seriously troubled in understanding the 
nomenclature of former writers. The difficulties which con¬ 
front him are much more those of variation in plants, frag¬ 
mentary types or insufficient description, etc., and not those 
of nomenclature pure and simple. Nor has the writer of to¬ 
day any difficulty in conveying accurately his ideas of plant 
relationship through the medium of the existing nomencla¬ 
ture. For instance no writer using the well established name 
Calycanthus could be misunderstood, while the names Bcnrcra , 
Bntnera , and Buttnera , recently advanced for the genus, 
never can be more intelligible than the one in use, and the very 
fact that these three names have within as many years been 
successively brought forward, each as the only correct desig¬ 
nation of the genus, affords little encouragement to think 
that any one of them is likely long to replace the old and 
familiar name. 

Cambridge , Mass . 



Flowers and insects. XIII . 1 

CHARLES ROBERTSON. 


DODECATHEON MEADIA L.—American cowslip, shooting- 
star. In his arrangement of floral mechanisms Delpino (2) 
recognizes a class of pendulous nodding or horizontal flowers 
upon which the visitors cling (apparrecchi prensili), which he 
divides into the borrage and the verbascum types (tipo bor- 
ragineo, tipo verbascino). The former includes such flowers 
as Dodecathcon , Cyclamen , and Solatium, which the bees clasp 
in such a way as to receive the pollen upon the undersides of 
their bodies, and the latter contains flowers like Verbascum 
and Tradescantia , which are provided with hairs which afford 
a foot-hold. 

Kernel* (1) regards the reflexed petals as facilitating access 
to nectar and pollen, and this is true as regards the legiti¬ 
mate visitors. Intruders are much more effectually excluded 
than would be the case if the petals were less strongly reflexed, 
as in the flowers of Erythr atrium? The approximation of 
the anthers in a compact cone also gives the flower a signal 
advantage over such a flower as Ribcs gracile , 3 whose stamens 
being of the ordinary form permit the visits of a number of 
insects which the flower cannot utilize. The reflexed petals 
also render the nodding flowers much more conspicuous and 
attractive than they would be if the expanded petals faced the 
ground. 

Loew (3) has figured and thoroughly described Dodecathcon 
zntegrifoliumMichx. (= 77 . Mcadi a L.),D. Jcffreyi Moore (=Z>. 
Meadia v ar, lancifoliu 7 >i Gray), and an unnamed species from 
material growing in the Berlin Garden. To this I shall add 
an account of D. Meadia as observed under natural conditions 
in Illinois, The plant is common in prairies and open woods, 
where it grows in rather large patches. The scapes rise from 
3 to 6** and bear numerous, handsome flowers, which are 
white or rose color. The corolla has a short tube, which for 

1 Contributions to an account of the ecological relations of the entomoph- 
ilous flora and the anthophilous insect fauna of the neighborhood of Carlin- 
ville, Illinois. 

2 Bot. Gaz. 17:69. 1892. 

8 Ibid., 27°* 
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about 3""“ is united with a tube formed by the motiadclphous 
filaments. Alter separating irom the stamen tube it is bent 
upon itself, and its lobes are strongly reflexed. At the flex¬ 
ure it is strongly thickened and marked with dark reddish 
purple. This portion of the* corolla forms a Joot-hold for the 
bees to cling to while sucking. The tube formed by the 
united filaments is about 5"“" long. The anthers are very 
rigid and are so closely approximated that they form a cone 
from 8 to lo min long. Exteriorly the stamen-tube is yellow, 
but the base of each anther is swollen and marked with dark 
purple. This part also serves as a foot-hold and as a path¬ 
finder. The stamen-tube with its cone of rigid anthers serves 
to conceal the nectar and to render it quite dee]) seated, for 
to reach the sweets the bees must force their proboscides be¬ 
tween the anther tips. 

The flowers are homogamous. Cross-pollination is secured 
by the stigma being 2 or 3 ,nm in advance of the anthers and 
having its surface directed away from them. According to 
Loew (3) spontaneous self-pollination may occur when the 
corolla falls. 

During the blooming season, April 24 to May 24, the plant 
is in competition more or less severe with the following flow¬ 
ers, which arc also adapted to bumblebees, no mention being 
made of those whose seasons overlap for only a short time 
with the first or last part of the season of Dodccatheon: 

Delphinium tricorne, Geranium maculatum, Aesculus glabra, As¬ 
tragalus Mc'dcanus, Baptisia lcucophaea, Pyius coronaria, Rubus vil- 
losus, R. Canadensis, Triosteum pcrfoliaiuin, ILydiophyllum Virgini- 
cum, Merlensia Virginioa, Penlstcmon pubesccns, Monarda Bradour- 
iana, Orchis speclabilis, Uvularia grandiflora and the introduced Tri- 
folium pratense, Robinia Rseudacacia and Ncpctn Gledioma. 

The phaenologicnl position of Dodccatheon exposes its flow¬ 
ers to bumblebee females, the workers only beginning to ap¬ 
pear as the blooming time expires. It coincides pretty nearly 
with the flight of Anthophoni nr sin a , and later overlaps with 
the early part of the flight oiA. abnipta . Synhalonia spcciosa 
and 5 * bclfragci and Osmia bnccphala fly throughout the per¬ 
iod. These are the -only long-tongued bees which could be 
expected to visit the flowers in my neighborhood. May 2, 5 
and 8 I saw the flowers visited by the following: 

Hyinenoptera— Apidiv; (1) Bombus araevicanoruiu F. ?, s., ab.; (2) 
Anthophora ursma Cr. ?, $. and c. p.; (3) Synhalonia spcciosa Or. «$, 
Amhemdte: (4) Augocldora pura Say v, c. p., one. 

Lepidoptcra-- Rhopaloccra: (5) Colias plulodice Gdt., s. 

8—Vol. XX.-No. 3. 



106 The Botanical Gazette. [March, 

On the literature of Dodccatheon sec:— 

(i) Kerner, Die Schutzmittel des Pollens gegen die Naclitheile vor- 
zeitiger Dislocation nnd gegen die Naclitheile vorzeitigcr Befruch- 
tung 38. 1873. Sep. a. d. Berichten des naturw mcd. Vercmes zu Inns¬ 
bruck 2 and 3 :—.1872.— ( 2 ) Delpino, Ulleriori osseivaziom sulla di- 
cogamia nel regno vegelale Pt. 2. fasc. 2: 295. 1875. Bstratlo dagh Atti 
della Soc. Ital. delle Sci. Nat. in Milano 10 and 17 :—.1873-1874.—(3) 
Loew, Bliithenbiologische Beitrage I, 17-21. Sep. aus Pnngshcinrs 
Jahrbuclier 22 :—.1891. (Abstract in Just’s Bot. Jahresbencht ID 1 : 416.) 

STEIRONEMA CILIATUM Raf.—The observations which have 
been recorded seem to show that the adaptation for cross¬ 
pollination in Lysimachia and Steironcma consists in the 
stigma being so far advanced above the anthers that self-pol¬ 
lination never or rarely occurs, as in Muller’s large form of 
L. vulgaris (3, 16), or from proterogyny, as in L. thyrsi flora 
(Warming 10 and MacLeod 24) and in our 5 . lanceolatum , 
longifolium (23) and ciliatum . A less conspicuous form of 
L. vulgaris , which grows in situations unfavorable for insect 
visits is regularly self-fertile. Other species are homogamous 
and self-pollinating, as L . nummularia (Warming 10) and 
nemorum (Kerner 22). 

According to Bonnier (11) in L . vulgaris nectar is secreted 
by the ovary and escapes through stomata in the epidermis, 
but in most cases it is wanting, or exists in quantity imper¬ 
ceptible by ordinary means, though the visits of male bees 
seem to indicate its presence (3, 16, 23). The part played 
by the papillae in the attraction of insects (Kerner 22) is even 
more doubtful. I have seen no evidence of this in our spe¬ 
cies. The pollen is by far the most important, for by at¬ 
tracting the females of Macropis it has given rise to an inter¬ 
esting case of mutual economic correlation. Our species of 
Steironcma (23) and the European L. vulgaris (3, 16, 24, 27) and 
punctata (4) are visited almost exclusively by bees of this 


4 As a substitute for a more extended review it is proposed to give an index 
to the literature of each genus, arranged chronologically, and it is hoped that 
the index will contain at least the principal references. Use his been made of 
the Bibliography compiled by D’Arcy W Thompson, published in the transla¬ 
tion of Muller's Befruchtung der Blumen, and giving the titles of books, etc. 
published up to 1883; of MacLeod’s continuation of Thompson's list for the 
period 1883-1889, Bot. Jaarboek, 1890; of the abstracts by Muller and Dalla 
Torre in Just’s Bot. Jahresbericbt and those of Ludwig and others in the Bot, 
Centralblatt. I am under obligations to Prof. Wm. Trelease for access to the 
literature contained in the library of the Missouri Botanical Garden. 

Abstracts are not died unless they contain information on the genus being 
indexed. Information about contents of papers, etc,, when given in the text, 
is not repeated in the index. 
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genus. I have mentioned (23) the flowers on which species 
of Macropis have been observed. Patton (12) states that 
Dufour found both sexes of M. labiata 011 flowers of Alisma 
planter go, and Schenk one or both on Bryonia , Rub us 
cacsius, Cirsinm arvense and Picris, but no one has seen a 
female Macropis collecting pollen of any flower except Ly- 
simachia and Stcironcma. 

Stcironcma ciliatum agrees in all essential particulars iviih 
5 . lanccolatiun (23). It grows taller and has larger flowers. 
In Connecticut Patton (13) saw the flowers visited by Macro¬ 
pis ciliata Pttn. $ and by M . patcllata Pttn. £. In Illinois I 
have seen them visited by M. stcironematis Rob. £ 9 , the fe¬ 
male collecting pollen. The latter bee does not seem to have 
a decided preference for yellow, for all of the other flowers I 
have taken it on are white (23). 

On the literature of Lysimachia and Stcironcma see:— 

(1) Sprengel, Das entdecktc Gcheimniss der Natur im Ban und in 
der Berruehtung der Blumen. 1793. ^ quadrifoUa and vulgans, 104. 
—(2) ICerner, Die Schutzmittel des Pollens 27. 1873.—(3) Muller, Be- 
fruchtung der Blumen durch Insekten. 1873. Z. vulgaris and nuni- 
mularia , 348-9.—(4) Delpino, Ulleriori osservazioni nel sulia dicogamia 
regno vegetale Pt. 2. fasc: 1:212, 321. Eslr. dagh Alti della Soc. Ital. d. 
Sci. Nat. 17:—.1874. Visits of Macropis to L . vulgaris and punctata 
observed by Piccioh, Muller and Delpino in Westfalia, at Firenze and 
Vallombrosa.—(5) Lubbock, British wild flowers considered in rela¬ 
tion to insects. 1875. L. vulgaris , visits of Macropis , 21; Muller's two 
forms, 126.—(6) Darwin, The variation of animals and plants under 
domestication 2 : 154. 1876. 2d edit. Z. nummular in , sterility.— 
(7) Darwin, The different forms of flowers on plants of the same spe¬ 
cies. 1877. Z. vulgaris, Muller’s two forms, 4, 343. —(8) Muller, Das 
Varnren der Grosse gefilrbter liliithenhiillen und sein Einfluss auf die 
Naturzuchtung der Blumen. Kosmos 2 : 11-25, T28-139. 1877. L. 
vulgaris . (Abstract in Just’s Bot. Jahrcsbericht 5 ‘: 740.1—(9) Henslow, 
On the self-fertilization of plants. Trans. Linn. Soc. IT. Bot. i: 328, 
377. Z. vulgaris, Muller's two forms. 1877,—(10) Warming, Sinaa bio- 
logiskc og morfologiskc bidrag. Bot. Tidsskrift JIL 2: 108-130, 
1877. (Just’s Rot. Jahresbcrichl 5 1 : 745-6.)--(r r) Bonnier, Los Noe- 
taires. Extrait des Ann. des Sci. Nat. Bot. VI. 8; r.p, 1879, (Just’s 
Bot. Jahrcsbericht 7 l ; 120.)—(12) Patton, Observations on the genus 
Macropis. Am. Journ. Sci. and Arts. III. 18 : 211-14. 1879. L. vul¬ 
garis and ciliatum, (Just’s Bot. Jahrcsbericht 7 1 : X45.) —(13) Patton, 
Description of the species of Macropis. Ent. Monthly Magazine 17 : 
32-33. 1880,—(14) Dufour, Existence de tensions chcz certaincs fleurs. 
Etude d’ anatoraie et de physiologie vegetales, desertation inaugurale, 
42-46. 1882. (Just’s Bot. Jahrcsbericht l) 1 : 500.)—(15) Miiller, Weitcre 
Beobachtungen iiber Befruchtung der Blumen durch-fnsecten 3:65. 
1882. Sep. aus dem Verh. des naturhist. Ver. der. preuss. Rheinl. u. 
Westf. Z. vulgaris , visitors.—(16) Miiller, The fertilization of flowers 
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389-390. 1883. A vulgaris, pollination, Z. nummular/a and thy rs if lor a, 
ref. (6) and (10).—(17) MacLeod, Unlcrsucliungen Tiber die Befruchtung 
eimger pUanerogamen Pflanzcn der Belgiwhen Flora. Dot. Ccntral- 
blatt 28 : 366. 1885. Z. Pittmans, autogamy. (Just’s Dot. Jahresbencht 
L3 1 : 740.)—(iS) MacLeod, Nouvelles recheichcs sur la fertilisation de 
quelques plantes phanerogames. Arch, de Diol. 7 : 156. 1886. Z. vul - 
gams. —(19) Kirchncr, Neue Bcobachtungen iiber die Bestaubimg^ein- 
richtungcn emhenmscher Pflanzen. Progr. des 68 Jahresfeier der 
kgl. Wiirttemb. landwirtsch. Akademie Hohenhcim. 1886. L. nemo- 
rum , no nectar. (Just’s Dot. Jahresbencht 1 Id: 791.)—(20) Jordan, Die 
Stellung der Honigbehalter und die Befruchtungsweikzeuge m den 
Blumen 51. Sep. aus Floia 60 : 1SS6. L. punctata, ncctai receptacles 
of doubtful occurrence.—(21) Halslcd, Observations upon pollen 
measurements. Bull. Toir. Dot. Club Hi: 135. rSS9. S. laincolatuni, 
(Just’s Bot. Jahresbencht 17 1 : 523.) — (22) Kemer, Pflanzcnleben. 2 :—. 
1891. (Just’s Bot. Jahresbencht 17 1 ; 528. 18 : 484.) L. litiata Protec¬ 
tion of pollen by nodding of fls., 118. L. thyrsi floia , ciliata , attraction 
by papillae, 166. Z. nemorum , spontaneous self-pollination, 338. L. 
nummularia , 398.—(23) Robertson, Flowers and insects. X. Bot. Gaz. 
18 47-48. 1893. * 5 . lanccolatum , Ion gifoliurn, cilia turn , Z. quadri- 

folia, vulgaris , nemorum, 11 ummularia. (Bot. Centralblatt 55 : 101.)— 
(24) MacLeod, Over de bevruchting der bloemen in liet Kempisch 
gedeelte van Vlaanderen. Bot, Jaarboek 5 : 443-444. 1893. Z. vul¬ 
garis, nemorum, nummularia, thyrsiflora . 'Bot. Centralblatt 5 (>: 177.) 
—(25) Knuth, Blumen und Insekten auf den Nordfriesischen Inseln 
120. 1894. Z. vulgaris , autogamous form on Sylt.—{26) Loew, Bluten- 
biologische Floristik des mittleren und nordlichen Europa sowie 
Gronlands. 1894. Z. vulgaris , 161. Z. nummiilana , nemorum, thyrsi- 
flora, ciliata , 319.—(27) Knuth, Weitere Beobactungen fiber Blumen 
und Insecten auf den Nordfriesischen Inseln. Schr. d. Nat. V. f. 
Schleswig-Holstein 10 : 229, 239. 1895? Correlated presence or ab¬ 
sence of Macropis and Lysimachia on certain islands, etc. 

Enslenia ALBIPA Nutt.—The plants are common on creek- 
banks, often climbing high, and blooming from July 12th to 
August 22. The flowers are white and arc arranged in small 
umbel-like clusters. The petals are erect, and their tips arc 
bent aside, out of the way of the passage leading to the 
nectar. The divisions of the crown arc petal-like and erect, 
the central portion being produced above into two long ap¬ 
pendages. On each side there is a wing-like portion which 
is grooved on the inner face, where the nectar is secreted 
and lodged. Each wing-like part, with the one of the next 
division forms a more or less well defined passage, which 
guides the bee’s proboscis to the nectar. This is situated so 
near the angles of the wings of the approximated anthers 
that, when the proboscis is withdrawn, some slender append¬ 
age is quite likely to be caught between the divergent angles 
of the anther wings and guided by them into the cleft of the 
little black corpusculum which lies at the top of the slit 
The gynostegium is quite slender and is tipped by five white 
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appendages. Those, with the ten flexuous tips ol the crown 
divisions and the five erect petals, give the flower a soft, 
white appearance and conceal the complicated mechanism 
within, while they also render a little moie evident the pas¬ 
sage which leads to the nectar. 

When a corpusculum with its pair ol pollinia is withdrawn, 
it shows an unusually short retinaculum, which from its at¬ 
tachment to the corpusculum curves outward and a little 
downward and is inserted a little below the apex of the pol- 
linium. The apex of the pollinium thus forms a very con¬ 
spicuous knee, which stands at right angles to the axis of the 
corpusculum, and this knee is the part which is caught by the 
anther wings and thus causes the insertion oi the pollinium. 
I find no evidence whatever that the original appendage to 
which the corpusculum becomes attached ever again enters 
the slit, or that the pollinia are introduced in pairs. When 
the pollinia are thoroughly dried, their planes are commonly 
perpendicular to each other, or they sometimes lie in nearly 
the same plane. The knees, therefore, project in different 
directions, and this increases the chances of one of the pol¬ 
linia being inserted into the stigmatic chamber. There is 
nothing to render it probable that the bee's proboscis will be 
introduced in the same ielative position, and so there is no 
advantage in both of the knees, or cither of them, turning to 
the same side. In Asdcpias and Accrates , in which the cor- 
puscula arc usually attached to short hairs on the legs, or 
other parts of the bod)'’, as in Aconites tongifolia, 5 it is im¬ 
portant that the knees should turn away from the part to 
which they are attached, for this is the only side on which 
they are likely to be caught by the anther wings. In large 
flowers, like Asdcpias Sullivanth\ in which the corpuscula are 
attached to the bee’s claws, the bees commonly clasp the 
flowers so that the legs are guided upwards between the 
hoods. The movement of the knees which brings them near 
together results in turning them inwards, in which position 
they are more likely to be brought to the stigma. In Hnstenia 
the corpuscula are attached so near to the end of the pro¬ 
boscis that there does not seem to be any advantage in turn¬ 
ing in any particular direction, though they arc slightly 
turned towards the side on which the corpusculum is attached. 

Mtiller and Corry erroneously supposed that the movement 


6 Bot. Gaz. 12 : 245. 1887. 
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of the pollinia of Asclepias , which approximates them, is in¬ 
tended to facilitate the introduction of both pollinia into the 
same sligm.itic chamber. In Cynanchum vincctoxhum, 6 
whose mechanism in a general way resembles that of Ensknia , 
Muller states that the retinacula bend so that the pollinia 
come close together. The flowers are adapted to carrion 
flies, Muscidce, Sarcophagidse, etc., and I suspect that the 
movement is merely to turn the knees away from the pro¬ 
boscis. Muller’s account of the pollination of Cynanchum 
seems to me to be just as erroneous as that of Asclepias 
Cornuti. In the normal pollination of any asclcpiad I doubt 
if it can be shown either that the part to which the corpus- 
culum is attached is again caught by the wings, that the cor- 
pusculum ever enters the slit, or that both pollinia together 
are ever introduced into the same stigmatic chamber. 

The flowers of Enslenia are visited principally by bees of 
the genus Halictus. These insects readily remove the cor- 
puscula, which arc found attached to the palpi, the tips of 
the laminae, or other fine divisions of the proboscis. Mysine 
sexcincta was abundant on the flowers, but I could find no 
examples bearing corpuscula. The following list was taken 
on July 14th, 20th, and August 22d; the insects bearing cor¬ 
puscula are indicated by 1 

Yijcatm^ttx 3 .—Andrenidce: (1) Prosopis pygmaea Cr. 4 ; (2) P. 
modestus Say 9, !; (3) Halictus confusus Sm. 49 , ab.,!; (4) H. zephy- 
rus Sm. 49 , ab.,!; (5) H. stultus Cr. 49 , ab.,!; (6) H.tegularis Rob. 49 ,!; 
(7) H. cephalicus Rob. 9; ( 8 ) H. platyparius Rob. 9 ; (9) Augochlora 
viridula Sm. 49 ; Eumenida: (10) Odynerus sp.; Scoliidce: (n) Myzine 
sexcincta F., ab. 

Diptera —Empties: (12) Empis clausa Rob. MS; Bombylidce: (13) 
Anthrax fulvohirta Wd., I 

Carlinvilte , Ills. 

# Mflller, Alpenblumen, 350. Fertilization o£ Flowers, 401, 




Noteworthy uiiiitoinic.il and physiological researches. 

Anatomy of Vellozieae. 1 

The Vellozieae , a tribe of Amaryllidaceae , are known from 
South America and Africa, but have their largest distribution 
in Brazil. Only two genera, Vellozia and Barbacenia , con¬ 
stitute the tribe, and these arc all perennial, with erect stems, 
branching dichotomously. The leaves are long, erect and 
linear, more or less carinate, are provided with large sheaths, 
and form fascicles at the upper part of the branches. The 
height of certain species averages two meters. The most 
characteristic feature, however, is the thick coating of roots in 
Vellozia , which develop from the stem and proceed within the 
leaf-sheaths towards the ground. The roots are thus only 
visible at the base of the trunk, when the old sheaths have 
faded away. 

A transverse section of the trunk of Vellozia is round and 
shows a few relatively thin and triangular branches, surrounded 
by a huge mass of roots. The anatomical structure of these 
roots is identical with that of a normal monocotyledonous 
root, but the vessels are often filled with a brown or yellow 
substance, probably a kind of resin, especially abundant in 
Vellozia . The central part of the root is occupied by a heavy 
layer of exceedingly thick walled stercome. .The endodermis 
is thin walled, sometimes starch bearing. The inner bark has 
an open, loose structure, and is surrounded by the outer bark, 
which is here composed of a cylindric layer of stcreomatic 
tissue. 

Outside these tissues is a hypoderm of a single stratum of 
thin-walled cells and finally the epidermis, which sometimes 
develops root-hairs. The hypoderm is stained blue by iodine 
and sulphuric acid. 

The peculiar feature of the roots extending along the stem 
within the leaf-sheaths seems to be common in the genus 
Vellozia , but is as yet unknown in Barbacenia . The func¬ 
tion of this fibrous coat of roots seems to be to gather moist¬ 
ure from fogs and rains. This explanation is the more evi¬ 
dently correct when wc consider the localities in which the 

x W arming, Eug. Note sur la biologie et 1 ‘anatomie de la feuillc des Vel- 
losiac&s. (Extrait du Bull. TAcad. roy, d. Sc. Copechaguei893). 

[in] 
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plants grow. They are largely inhabitants ot stony, sunny 
places with but little earth lor the penetration of their roots. 
They are, therefore, protected against excessive drought by 
a fibrous coating, consisting not only ot the roots but also of 
the remaining fibers of the leaf-sheaths. The author has 
observed that this fibrous coat absorbs watm* very rapidly and 
in large quantities. It is also prob ible that the erect and 
more or less carinate leaves serve the same purpose, viz., for 
a centripetal absorption of water. The stem is thus protected 
against excessive evaporation rather than against the frequent 
fires ol the campos. 

The structure of the leaf shows several peculiarities. The 
author has studied this especially from sections of the median 
portion of the blade, since it was observed that there exist 
certain differences between the structure of the basal and the 
median portion of the same blade. Vellozia compacta , for 
instance, shows at the leaf-base a tissue which reminds one 
very much of the thin-walled, transparent tissue so character¬ 
istic of Graminese, Cyperaceae, Juncaccae, etc., while this 
tissue was not observed higher up on the same leaf. 

The subepidermal tissue of the blade shows above the carene 
a development corresponding to the bulliform cells described 
by Duval Jouve for several monocotyledonous families. 
These cells have undoubtedly the same mechanical function 
in the Vellozieae as in those families, serving for involution 
of the blade in a dry atmosphere. The stomata are arranged 
in longitudinal rows. Vellozia has a distinct palisade-tissue, 
which is almost lacking in Barbaccnia , and the structure thus 
becomes nearly isolateral. In the genus Barbaccnia certain 
cells of the mcsophyll were observed to contain water. Sim¬ 
ilar water-storing cells were also observed in Vellozia, but 
in this case they belonged to the hypoderm. 

There is a certain distinction between the development of 
the various tissues of the leaf not only within these genera, 
but also within their species. These differences appear to 
the author to be of value in the anatomical characterization 
of the species of the tribe. Tjieo. Holm. 

Ombrophilous and ombrophobic organs of plants . 1 

Although this treatise on the adaptation of plants to ex¬ 
treme amounts of rain is only preliminary, it nevertheless 

1 J. Wiesner: Uebar ombrophile und ombrophobe Pflanzenorgane. Sitzungs- 
benebte d. kais. Akad. d. Wissensch. Wien. 102 : —.1893. 
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contains results of great interest mid valuable suggestions for 
further investig.ilions. [I wis a problem the author under¬ 
took 10 investigate 1 m the moist clunite o| Java, 1 ml in older 
to piepare linnseU for this, he made some experiment; in 
Austria and the lesultsare recorded in the* present paper. 
The relation between leii-shape ami rain-iall in troj>ic*il re¬ 
gions, where moisture and heat prevail, has already been 
studied by Stahl, Jungncr and others But the direct me¬ 
chanical eltect of rain upon the plants and the power of re¬ 
sistance possessed by them against this factor has so far not 
been taken into consideration. 

It is well-known to cultivator-; that many plants are only 
able to thrive when they obtain a certain amount of water, 
and that several species die if they get too much. The full- 
grown leaves ol the potato-plant decay and young leaves on 
autumnal shoots of certain trees are destroyed, when ex¬ 
posed to excessive rain-fall. We know, however, from am¬ 
phibious plants, that there is a great difference in regard to 
the ability of plants to withstand the effects of water. We 
have, also, learned by water-cultures that the roots of ter¬ 
restrial plants thrive in water, while the aerial parts of these 
same plants die when they become submersed. In order 
to test this varying power of resistance against water, the 
author made the following experiments: 

Shoots cut from various plants were placed upon a sieve 
and continuously sprinkled with artificial rain day and night, 
the temperature ol the water being between 16 and 20° C. 
The power of resistance of these plants was shown by this 
experiment to be very different. The shoots of Solanum 
tuberosum decayed within a few days, while those of Lysi- 
machia Nummularia and Traclescantia zebrina kept fresh for 
four weeks, and some hot-house Sekiginellre were healthy 
even after an exposure to eight weeks steady rain. It was 
observed during the same experiment that the youngest leaves 
decayed first and then the oldest, while those which were in 
their greatest vigor were the last ones to decay. Solanum 
tuberosum was an exception, the very youngest leaves show¬ 
ing the greatest power of resistance. A similar result was 
obtained by submersing shoots in basins where a constant 
current of water was flowing. Shoots of the same plants died 
much sooner if they were submersed in stagnant water. 
There was also observed to be a great difference in regard to 



11 4 


The Botanical Gazette . 


[March, 


the time of decay, when the experiments were made in day¬ 
light and in a dark room. The decay set in much earlier in 
the dark, evidently due to the fact that many bacteria are ar¬ 
rested in their development and propagation when exposed to 
light. 

It appears from these experiments that the best way to 
form a correct judgment regarding the resistance of plant- 
organs against the influence of water is to keep them in stag¬ 
nant water. In these experiments the full-grown leaves were 
the first to lose their turgescence. They became soft and 
soon decayed. Fresh shoots of Lysimachia Nummularia were 
placed in the decayed liquid resulting from this experiment, 
and they kept fresh for fourteen clays. Pieces of marchantia 
thallus lived about eight days. 

Another kind of experiment was made with potted plants. 
These were exposed to continuous rain, but in such a way 
that the water was prevented from saturating the earth. A 
plant of Phaseolus multiflorus, 8o tm in height, died entirely 
after thirty-two days, Tradescantia zebrina after forty-five, 
while T. guyanensis on the contrary was still healthy after 
sixty-two days. 

The same was the case with Begonia magnifica and various 
hot-house Selaginellae. These results show that various plants 
possess an unequal power of resistance against a continuous 
rain and the presence of water. The author believes himself 
justified in distinguishing two categories of plant-organs: the 
“ombrophilous,” or such as love or rather tolerate the rain; 
the “ombrophobic, ” which dread the rain. These terms are, 
of course, only to be applied to organs above ground. The 
underground roots are evidently always hydrophilous, even in 
plants which have ombrophobic foliage, as for instance Impa- 
tiens noli-tangere. 

We might now at the first glance think that these two cat¬ 
egories of organs belong to plants which are limited to dis¬ 
tinct localities, say to dry or moist places, and that the 
ombrophilous foliage should characterize the hygrophytes and 
the ombrophobic the xerophytes. But this conclusion is not 
a valid one since there are some plants whose foliage is om¬ 
brophobic, and yet which can not be considered as xerophytes, 
as for instance Solanum tuberosum. So too there are hygro¬ 
phytes which are decidedly ombrophobic, like Impatiens noli- 
tangere. 
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Impaticns grows in moist and shaded places and requires a 
large supply of water lor its existence. But the leaves of this 
plant do not get wet by rain, and it, therefore, obtains the 
ncccssaiy amount ol water exclusively through the roots. In 
contrast to Impaticns is Sanicula EuropaM lrom similar situa¬ 
tions. This is decidedly ombrophilous, and the leaves become 
easily wetted by rain. This fact was also proved by submerg¬ 
ing leaves ol both plants in stagnant water, where those of 
Impaliens decayed in three days, and those of Sanicula only- 
after eleven days. 

The xerophytes are, according to the author’s experience, 
often ombrophobic in a greater or less degree. It would ap¬ 
pear that those with rather dry leaves do not withstand the 
effects of rain as those with thick succulent leaves, as for 
instance sempervivum and cchevcria. The hygrophytes con¬ 
tain, as already mentioned, representatives with foliage of 
both categories, although the majority are very likely om¬ 
brophilous, but those with ombrophobic foliage are protected 
not only by the locality (shaded places^) but also, and quite 
especially, by the waxy covering of their foliage. 

The aquatics are hydrophilous as are also the underground 
roots, which are constantly exposed to the influence of water. 

Another question arises as to the power of plants to resist 
the injurious effect of an excess of water, by which they might 
become thoroughly soaked. Wc have here to do with a me¬ 
chanical and chemical power of resistance. The mechanical 
power may be in the *‘bloom” that covers the leaves of many 
plants, and which prevents them from being wetted unless 
exposed to an excessive rainfall. But those leaves that while 
easily wetted by rain arc still able to preserve their vitality 
must possess a purely chemical power. The author believes 
this to consist in the presence of antiseptic substances. lie 
has shown by experiments that ombrophilous shoots of Lysi- 
machia Nummularia, Selaginella spp., begonia, tradescantia, 
etc., are able to keep fresh for a long time in a decayed liq¬ 
uid. He has, also, observed that the presence of such om¬ 
brophilous organs delays the decomposition of ombrophobic 
organs, when exposed together to a continuous shower of 
water. It would appear therefore that ombrophobic foliage 
is protected in a purely mechanical way, while the ombro¬ 
philous is protected by the presence of antiseptic substances. 

Tiieo. Holm. 



BRIEFER ARTICLES. 


Kolalionsliij) oi'Oivoma nitons and Puooiuia IVokiann --Geoma inter¬ 
stitial e Sclil, or as it is belter known, Geoma nitons Schw., has been re¬ 
garded by different botanists as the probable me idio-stage ot several 
sjiecies of Uredinem. Dr. Burrill was the first to suggest that it might 
be an earlier stage of Pita info Pcckiana Howe. It was from this sug¬ 
gestion that during the past three years a careful study of these two 
forms was made, the results being published m bulletin no. 29 of the 
Illinois AgriculUual Experiment Station. Although not successful 
in a preliminary attempt to produce the Puccinia from the Caeoma 
by artificial infection, there was sufficient evidence gathered to con¬ 
clude that the two were only stages of one fungus. After having writ¬ 
ten this bulletin, but before publication, an article by Tranzschel 1 was 
received, in which he gave an account of a successful experiment 
where he produced Puccinia Pcckiana by sowing spores of Qcoma ni¬ 
tons on young shoots of Rubus saxatilis . 

Last spring infetion experiments were again undertaken by my¬ 
self with more satisfactory results. Early m the winter underground 
parts of Rubus villosus and Rubits Occident alis were removed from the 
University forest and placed in crocks in the greenhouse. These 
plants had not been affected the preceeding summer by either the 
Caeoma or the Puccinia. In the spring the plants started to grow 
fairly well, and are yet alive. On June 9th fresh spores of Caeoma ni- 
tens were placed on the young leaves of both a blackberry and a rasp¬ 
berry, and on June 14th two more raspberries and another blackberry 
were likewise treated. In each case spores from a corresponding plant 
were used, save in one of the latter raspberries where spores from a 
blackberry were used. Besides the foregoing plants several were kept 
free from spores to serve as checks. On July 26th, forty-seven days 
after sowing spores, mature sori of Puccinia Peckiana were found on one 
of the blackberries, and a few days later, on the other also. In Tranz- 
scbePs experiment but twenty-four days intervened between the sow¬ 
ing of spores and the finding of teleulo-sori. The infection while 
not abundant was quite apparent on several leaves. No sori appeared 
on the three test raspberries or on the checks. As raspberries are 
much better protected by hairs on the lower surface of their leaves, 
infection of such plants is no doubt much harder to accomplish than 
that of the blackberry. The time between sowing and apparent 
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infection, six or seven weeks, coincides quile well with the time that 
elapses between the first appearance of the Caeoma anrl that of the 
Pucomia out of doors. As these experiments were carefully conducted 
there seems no doubt that these forms arc related. {Experiments 
producing the Caeoma from the Puccinia would be much more diffi¬ 
cult, as infection in this case no doubt takes place through the very 
young basal shoots. 

The connecting of these forms brings up an interesting point of no¬ 
menclature. In the bulletin leferred to 1 accepted Puccinia Peckiana 
Howe as the name of the fungus, while Tianzsrhel re-named it Pac- 
cinia intastitia/e (Scld.) Tranz. The question is merely whether the 
rule of priority shall apply to the very first name given or whether to 
the first name given to the mature form. The latter method seems to 
me the much more rational as it does away with needless confusion 
and increase of synonyms. A.s a matter of cunosity on this point, I 
submitted the data to five of the best botanists of this country, four 
of whom have favored me with their opinions. All stated that it was 
a mootablc question, but one that should be settled. Two were inclined 
to believe that, as now interpreted, priority would be carried to the first 
name given to any stage, while two decided that the priority rule 
should apply to the first name given to the mature form.—G. P. Clin¬ 
ton, University of Illinois . 

Some ftelil notes.—While searching for some fungi on Ulrnus Amer¬ 
icana leaves, two were found on a young tree which present a strange 
and interesting departure. The petiole, one-third of an inch above 
where it becomes a midrib, bifurcates so as to make an angle of about 
fifty degrees between the two subdivisions. Each of the subdivisions 
becomes a midrib to a leaf whose outer edge is normal, and the inner 
edge is also normal down to about an half or two-thirds of an inch 
above the bifurcation. Here the two leaflets join together, making a 
compound leaf. 

In laboratory pressed specimens of Viburnum accrifolium a super¬ 
ficial observer will be mystified by apparent petioles that bifurcate 
and at each end of the bifurcations will be found a normal leaf. Care¬ 
ful observation will prove the apparently bifurcated petiole to be a 
stem with a terminal bud, and in the axil of last year’s fallen leaf. 
The terminal bud is best made out from fruiting specimens. 

In 1889 while botanizing in the mountains near Eiiiston, Montana, 
I passed a low specimen of Acer glabn/m, whose appearance was such 
as to strike one as strange, and yet as Acer glahrum is the only Acer 
I had found in eight years of Montana work, I passed it by; after 
going several rods, its curious, indescribable appearance caused me to 



n8 The Botanical Gazette. [March, 

return and make a closer examination, when I was astonished to find 
its peculiar appearance was caused by dissected leaves! Every leaf on 
the whole shrub was dissected. I call it a shrub, for in the mountains, 
Acer ghibmm is hardly worthy of any other name. The dissection 
was such as to make the compound leaf trifoliate palmate. 

A young student in Oberlin college, a practical and intelligent 
farmer, has brought me two carrots which have grown together in a 
peculiar manner. The leaves were gone, but he testifies emphatically 
that both component parts are carrots. One is flesh color and the 
other while. They crossed each other near their tops, grew together 
at the point of intersection in such a manner that the red bottom had 
a white top, and the white bottom a red top. Longitudinal section 
showed that the vascular systems had also grafted into each other so 
that the chief sustenance of the white top came from the red bottom, 
and vice versa. The original connections of red to red, and white to 
white were kept up, but in an evidently great reduction. The outer 
appearance was like Siamese twins, but the longitudinal section 
showed it to be a case of grafting and adoption.—F. D. Kelsey, 
Oberlin College, Oberlin , 0 . 



EDITORIAL. 


It is really a serious question how properly to make that combi¬ 
nation known as a “biological course,” a course which is becoming 
more and more common as an introduction to both botany and zool- 
ogy. We might as well sLate m the outset that we do not believe in 
it, any more than m a common introductory course for chemistry and 
physics, but this has nothing to do with the present writing. Having 
a prevalent custom, however, the question is how to make the best of 
it. In the first place, we decidedly object to the continued appear¬ 
ance of combination laboratory guides prepared by zoologists. If 
botanists had the temerity to produce such books we should make the 
same objection. The very best of these “biological guides” lies before 
us, a book admirable in its spirit and in its presentation of late views, 
but a botanist must be well trained to keep from losing his way in the 
midst of the zoological terminology and atmosphere; and when the 
phanerogams are reached, the book breaks down entirely, and the 
denouement of the botanical story is omitted. While it may be very 
desirable to have a uniform terminology for plant and animal morph¬ 
ology, the fact remains that we do not yet possess it, and such “com¬ 
bination guides” introduce students to botanical literature with an 
uncertain and confused terminology, to say nothing of a dubious 
morphology. When at the last meeting of the “American Morpho¬ 
logical Society.” which, by the way, means animal morphologists, one 
of its most distinguished representatives presented a paper on a 
“Fundamental difference between animals and plants,” which con¬ 
sisted in the fact that “animals feed typically upon solids, and plants 
always procure their food in a gaseous or liquid form,” the idea is em¬ 
phasized that there is need of a botanist when plants are being dis¬ 
cussed. 

In the second place, even if the book which treats of zoological bot¬ 
any be discarded, we also object to such a course being conducted by 
a zoologist We should make the same objection were botanists in¬ 
clined to undertake it Any laboratory guide is useful to the student 
only in so far as the author has been over the ground himself and has 
kept abreast with the advance in knowledge. If botanical researches 
to-day were dealing only with the etceteras of botanical doctrine, it 
might be true that a zoologist could take time enough to make him¬ 
self sufficiently proficient to present the fundamentals of botany. But 
the fact is that the researches of to-day are attacking the foundations, 
and the very body of botanical doctrine is being rapidly modified. 
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CURRENT LITERATURE 
A lift* of liiiiiiKsquc. 

The Filson Club of Louisville has published m sumptuous form 1 an 
account of the life and writings of Rafinesquc, prepared by Dr. R. 
Ellsworth Call. This Club is devoted to the history of Kentucky, and 
its interest in Rafinesquc arises from the fact that lie was the first 
“resident professor-naturalist” in the stale. Dr. Call is a student of 
our fresh-water shells, especially the Uiuonuhe , and the devious trail 
of synonymy led him into the papers ol Rafinesque, with the publica¬ 
tion of the present memoir as a result. The figure presented to us 
has always been a picturesque one in the annals of American science, 
whose work and character have always been a puzzle, possibly because 
too little is known of either. The Botanical Gazette (8: 149) once 
published a sketch of him, in a series of early botanists, but it was 
merely a compilation of current opinions, and while recognizing his 
ability did scant justice to his work and spirit. Dr. Call hits done well 
with the material at his command, and seems to have spared no pains 
in collecting and verifying it. The current notion as to the personal¬ 
ity of Rafinesque has been largely drawn, doubtless, from the carica¬ 
ture for which Audubon was responsible. We are very glad to have 
this corrected by letters, published here for the first time, of persons 
who had personal relations with Rafinesque as students or friends. 
He stands forth as eccentric in every testimony, but not as the be¬ 
draggled figure in yellow nankeen, with neglected hair and beard, that 
has been our only description. “Small and slender, with delicate and 
refined hands and small feet; good features and handsome dark eyes, 
with long hair, dark and silky; going into society, and a good dancer,” 
is the description of one who knew him while a professor at Transyl¬ 
vania University, Lexington, Ky. Other descriptions accord with this, 
and add touches which go to show that Rafinesque, although a very 
absorbed and absent-minded man, was a gentleman in appearance and 
deportment. 

The explanation of his wide and restless roving through almost 
every department of human activity, culminating as it did in the mon¬ 
omania of his later years, is offered in his early lack of any master to 
guide him and to direct his impetuous genius into habits of conccn- 

*Call, Richard Ellsworth. —The life and writings of Rafinesque: Filson 
Club Publications No. 10. 4to pp. 227, with two portraits and certain repro¬ 
duced pages. John P, Morton & Co., Louhville, Ky. 18Q5. $2.50. 
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tration, and in his many misfortunes. With no training, no contact 
with scientific men, and a mind wonderfully self-opinionated, his ca¬ 
reer is not to be wondered at. He surely was the personification of 
honesty, and the scientific blunders into which he was led were due 
either to his implicit confidence in the representations of others, or 
his exaggerated notions as to the importance of minor variations. 
When one looks at the bibliography that has been so carefully worked 
out by Dr. Call, and sees no less than 420 titles, he wonders at the 
prodigious activity that was possible under so many disadvantages. 
Opinions as to the value of Rafinesque’s work will always differ, but 
he is none the less a most interesting figure, and, with all his excur¬ 
sions into other fields, was first and foremost a botanist. 

Minor Notices. 

Contribution No. 9, from the U. S. National Herbarium, completes 
the first volume of this series; and is a report by the assistant botanist, 
Dr. J. N. Rose, upon a collection of plants made in Sonora and Colima 
in 1890 and 1891, by Dr. Edward Palmer. The report has been long 
delayed in publication, and it shows what was expected from such 
a region as Mexico, and such a collector as Dr. Palmer. As the col¬ 
lections of Pringle, Palmer and others increase in number we begin to 
appreciate the vast and varied flora which lies just to the south of us, 
a flora which we will presently have to include in our North Ameri¬ 
can treatises. In the present instance Dr. Rose has wisely sought the 
aid of recent specialists in various more critical groups. In addition 
to some very useful illustrations printed in the text, such as leaves, 
pods, etc., there are twelve Meisel plates, besides the frontispiece. 
Seventy new species are described, but many other numbers are de¬ 
scribed without names, a practice which has no advantage and serves 
to make trouble in reference lists. One must keep track of these de¬ 
scribed and unnamed forms, but there is nothing by which to distin¬ 
guish them and they are easily lost sight of. The report is a valuable 
contribution to our knowledge of the Mexican flora, and contains no 
less than sixty additions to Herasley’s list, besides the seventy new 
species. 

A contribution to our literature of Arctic plants has just been dis¬ 
tributed as a separate from Engler’s Bot. Jahrb. 19:4. 1894. It con¬ 
sists of two papers by Dr, F. Kurtz, one dealing with the flora of the 
Chilcat region in S. E. Alaska, the other with the region of the 
“Tchuktchies,” a people inhabiting the easternmost peninsula of Si¬ 
beria opposite Alaska. The collections were made by the Krause 
9—Vol, XX.—No. 3. 
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brothers in 1882, upon an expedition made under the auspices of the 
Bremen Geographical Society. The paper contains a description of 
the regions, and discusses zones of vegetation, trees and shrubs, food¬ 
giving plants, introduced species, and local plant names. The lists of 
plants are full, and evidently fairly representative, accompanied by 
critical notes. To the American botanist it would be evident at once 
that Dr. Kurtz has noL had access to the more recent monographs 
published in this country. 

A neat souvenir 1 of a botanizing trip in the vicinity of Black Bar¬ 
ren Mineral Springs, Lancaster co., Pa.,* has been issued primarily for 
distribution among friends of the writer. Only the common flowers are 
mentioned, and their mostly prosaic names rather detract than add to 
the slight poetical effulgence of the measured lines and rhymes. As 
a souvenir it is neat and attractive; as poetry it does not strongly im¬ 
press the unbiased reader. 

The excellent series of illustrated articles by Dr. W. G. Farlow 
in Garden and Forest\ under the heading: “Notes for mushroom-eat¬ 
ers,” have been republished in pamphlet form. It makes a convenient 
popular account of the best and most common edible fungi. 

A handy analytical key to the suborders, families and genera of 
N. A. Pyrenomycetes, recently distributed by Mr. J. B. Ellis, furnishes 
a much needed assistance in using Ellis and EverharL's work on 
these plants. 

The paper on electricity in plant-growing, by Prof. L. H. Bailey, 
read before the Massachusetts Horticultural Society, has been distrib¬ 
uted as a separate pamphlet 

^■S. M. H. The golden rod and other flowers. i2mo. Geo. W. Richards & 
Co., Philadelphia, 1894. pp. 20. 25cts. 




NOTES AND NEWS. 


Captain John Donnell Smith has gone to Europe, for an absence 
of three months, in connection with his work on the Central American 
flora. 

Dr. Geo. A. Rex, the leading student of Myxomycetes in this 
country, died recently at his home in Philadelphia. We have received 
no particulars. 

Mr. M. S. Bebb has been compelled again to go to Florida to spend 
the winter on account of his health. He carries with him some “wil¬ 
low work” and also our best wishes. 

The current catalogue of Harvard University reports the her¬ 
barium as containing more than 200,000 sheets, and the botanical li¬ 
brary over 9,000 volumes and pamphlets. 

Dr. W. J. Beal has published in full his “Sugar maples of Central 
Michigan,” read at the A. A. A. S. last summer, in the annual report 
of the Mich. State Board of Agriculture, vol. 33. 

In the Jff.U Grcular for January ( 14 : 25) is an account of “some 
rare ferns found near Baltimore,” by Mr. C. E. Waters, in which is de¬ 
scribed a new variety of Equisetum arvense L. 

M. A. Franchet, in continuation of his studies of the plants of 
Western China, publishes in Journal de Bota?iique (Nov.) four more 
new species of Saussurea, and eighteen new species of Senecio , twelve 
of which are of the Cacalia group. 

In a recent paper (Proc. Amer. Acad. 1894 : 396) on variability 
in the spores of Urcdo Polygodii (Pers.) DC., Mr. B. M. Duggar shows 
that the thick walled and thin walled spores simply represent different 
stages of maturity, the latter being the immature form. 

In Mr. J. W. Toumey’s very interesting series of notes on the flora 
of the Chiricahua Mountains (Arizona), appearing in Garden and For¬ 
est, the second installment (Jan. 16) is accompanied by two beautiful 
photographic reproductions of Pinus Chihuahuana, and P. latifolia, 
standing in the midst of their native topography. 

The committee of Section G t A. A. A. S. on Bibliography of Amer¬ 
ican botany recommend that persons recording in a monograph or 
memoir a list of papers consulted repeat the author’s name with each 
article listed, for the convenience of any who may wish to cut up the 
pages and make cards (either electros or prints). 

Parts 109 and no of Die natvrlichen PJianzenfamilien are devoted 
to the Bignoniace© by K. Schumann, and the Mucorinese, Entomoph- 
thorinese, Plemiascinese, Protoascinem, Protodiscinese, Helvellme#, 
Pe2izineas, by J. Schroter. The rapidity with which this great work is 
appearing is a matter of congratulation to all botanists. 
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Mr, Merritt Lyndon Fernald, of the Gray Herbarium, Cam¬ 
bridge, Mass,, proposes to continue his distribution of Maine plants 
during the coming season. Sets will be collected to continue the 
series started in 1893. Collections will be made chiefly in central and 
southern Penobscot and Piscataquis counties, which contain hundreds 
of lakes, and the highest mountains of Maine. 

Among various notes upon Lahiata , published in Bull. VHeth. Bo - 
issier (Dec.), M. John Briquet describes some new forms of Mentha . 
The great amount of variation of some of the species is shown by the 
fact that of the new forms described ten are varieties of M. rotundifo- 
lia , twenty-one of M. longifolia , nine of M. arvensis , six of M. viridis , 
five of M. piperita , and m the whole list of sixty-five new forms but 
eleven species are concerned. 

Ustilago medians is a new parasitic fungus occurring on barley, 
discovered by Herm. Biedenkopf in the neighborhood of Halle, Ger¬ 
many. In external characteristics, this species resembles U. IJordei , 
between which and U. Jensenii it occupies an intermediate position. 
A partial description of this fungus appears in Zeitschrift fiir Pflan- 
zenkrankheiten 4 : 321. 1894. A complete description will appear as 
soon as the species is thoroughly studied.—L. S. C. 

In the December number of Forstlichnaturwissenschaftliche Zeit¬ 
schrift, “Investigation of the morphology and anatomy of malforma¬ 
tion upon shoots and leaves caused by the Exoasci,” by W. G. Smith, 
is finished, and Dr. Robert Harlig has another paper on the investiga¬ 
tions of wood entitled, “Investigations on the course of growth in oak 
in the Guttenberg and Grauschatz forests near Wurzburg, and in the 
forest district Freising and Starnberg, near Munich.”—L. S. C. 

Fasciculus I of a distribution of Russian fungi under the title 
Jaczewshi , Komarov , Tranzschel, Fungi Rossice Exsiccati has just ap¬ 
peared, It contains 50 specimens with printed labels, mounted on 
quarto sheets, after the manner of Thuemen’s Mycotheca. Among 
the Uredinece are such interesting specimens as Fuccinia Fergussoni 
Berk, et Br., Fuccinia Eremuri W. Kom., Fuccinia Rosce Barclay, Fuc¬ 
cinia plicata W. Kom., Phragmidium devastator Sorokin, Phragmidium 
circumvallatum P. Magnus.—E. W, T). H. 

Mr. M. C. Cooke publishes in Gardeners' Chronicle (Dec. 22) an ac¬ 
count of blindness caused by eating the fruit of a Rhodomyrttis in 
Queensland (Australia). The fruit has the botanical reputation of 
being not unwholesome and Mr. Cooke discovers that the probable 
cause of this singular effect is the presence of a Gloeosporium, which 
he describes as new. As this genus attacks many fruits it will be of 
interest to follow up this suggestion. 

In Hedwigia ( 83 ; 307-337. 1894) C. Warnstorf gives a complete de¬ 
scriptive synopsis of all North, Central and South American species 
of Sphagnum , with the geographical distribution of each. He recog¬ 
nizes 15 N. Am. species of SI. Acutifolia; 2 of § 11 . Squarrosa; 10 
of gill. Cuspidata; 1 of §IY. Polclada; 3 of §V. Rigida; 14 of gVI. 
Subsecunda; and 7 of §VII. Cymyifolia; 52 species in all. Twenty- 
five species are found in South America only (on this continent) and 
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7 in Central America. Only 5 species are known from Europe not 
found also in America. 

Mu. Bradt,ky M. Davis, in Annals of Botany (Dec.), describes, with 
colored plate, u new and very interesting alga-like organism, to which 
he gives the generic name JUttfcnopsh, from a certain resemblance to 
Englena. It was found in the salt marshes near Cambridge, Mass., 
clinging to marsh grass and other objects on or near the surface of 
the water. Although not readily apparent why this organism should 
be considered a plant rather than an animal, Mr. Davis remarks its 
close affinities to certain genera usually considered as plants, and so 
feels justified in presenting the paper to botanists. 

Tiie Cambridge Botanical Supply Company, 1284 Massachusetts 
Ave., Cambridge, Mass., wishes early correspondence with any who 
are interested m an edition of the Bibliography of American Botany 
on cards of their own choosing, any special size or kind; an edition 
by subjects; an edition from which cards may be selected on special 
topics. The Company is also considering a plan for searching botan¬ 
ical literature and reporting to subscribers references on any special 
topic. This would be of great service to those who live out of reach 
of great botanical libraries and we hope help of this kind may be 
made available. 

At a special meeting of the Council of the A. A. A. S., held on 
January 26th, it was decided to postpone the proposed meeting in 
San Francisco. An invitation from Springfield, Mass., to hold the 
meeting of 1895 in that city, was accepted. The date of the meeting 
was fixed as follows: Council meeting, Wednesday, August 28th, at 
noon; general sessions, Thursday, August 29th, at 10 a. m. Special 
efforts will be made by the officers of the sections to prepare pro¬ 
grams for the sections in advance of the meeting and for this purpose 
members are requested to send abstracts of their papers, as early as 
possible, to the Permanent Secretary, or to the Secretaries of the Sec¬ 
tions. 

Botany at the German universities is described by Dr. George J. 
Peirce in Educational Review (Jan.). The American college for gen¬ 
eral elementary training, and the German university for training as an 
investigator, seems to be the approved combination. “The logically 
related courses in botany at our best colleges furnish a better prepara¬ 
tion for subsequent investigation than the unammged courses at the 
German universities, but in Germany the professors are able, because 
they are not overburdened with elementary work, to give much atten¬ 
tion to their own researches and to the investigators under them.” 

Macmillan & Co. announce a translation of the new Strasburger, 
Noll, Schenck, and Schimper Lehrbuch der Botanik % The complete¬ 
ness with which the whole subject of botanical study is treated and the 
reputation of the authors make the announcement of this book one 
of unusual importance. The illustrations, some 570 m number, have 
been made a special feature of the book, and by arrangement with 
the German publishers, Macmillan & Co. are enabled to offer illus¬ 
trations of the same degree of excellence as those in the German edi¬ 
tion. The translation will be made by Dr. A. C. Porter, assistant 
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instructor in botany, University of Pennsylvania. Dr. Porter has been 
a student of Strasburger, and his long studies in Germany and per¬ 
sonal acquaintance with all the authors of the book render him espe¬ 
cially fitted for the work. 

Mr. D. M. Mottier has published in Annals of Botany (Dec.) an 
account of his study of the life history of Notothylas, N. orbicularis 
being the species used. His conclusions are: (i) the capsules possess 
a columella varying in size with that of the capsule; (2) the columella 
originates, as in Anthoceros, primarily in the young sporogonium with 
the archesporium, and independently of it, and consequently it is not 
a secondary differentiation within the spore-chamber; (3) the arche- 
gonium resembles more closely that of the eusporangiate ferns than 
does the archegonium of Anthoceros; (4) the antheridium arises from 
a hypodermal cell, a process occurring nowhere else in the whole 
group of bryophytes. 

Messrs. Frank S. Collins, Isaac Holden, and W. A. Setchell 
announce the issue of a series of fascicles of North American algae 
under the title Phycotheca Borcali-Americana . The fascicles will be 
in book form, containing fifty species each. Two fascicles will be 
issued this winter, of which the first has already appeared, and two or 
more a year will be distributed hereafter. The work will include all 
families of algae, both fresh water and marine, except that no provision 
has yet been made for diatoms, desmids or charads; they may, how¬ 
ever, be included later. In geographical range it will cover North 
America entire, from the Arctic Ocean to the Isthmus of Panama, and 
will include the West Indies. The edition is limited to eighty copies 
and subscriptions will be taken only for the series, which should find 
ready sale. All correspondence on the subject should be addressed 
to Frank S. Collins, 97 Dexter St, Malden, Mass., U. S. A. 

The Bulletin Torr . Bot. Club for January is devoted to taxonomy 
as follows: Mr. J. H. Barnhart presents an extended paper on “fam¬ 
ily nomenclature,” in which the laws of priority that have been 
adopted for genera and species are applied, the uniform termination 
acece appended to the name of a recognized genus is urged, and certain 
limitations as to priority suggested, a list of the family names of 
phanerogams constructed in accordance with these suggestions being 
given, with full synonymy; Miss Anna Murray Vail gives a revision of 
the North American species of the genus Cracca (Tephrosia), fourteen 
in number, one of which is proposed as new; Mrs. Britton revises 
Scouleria and describes a new species (with plate); Mr. John K. Small 
continues his studies of the flora of the S. E. United States, describ¬ 
ing three new species (Juncus, Monniera, and Coreopsis); and Mr. L. 
F. Henderson describes two new plants from Idaho (Phacelia and 
Claytonia). 

Professor E. L, Greene has given an interesting historical account 
of Mimulus luteus in the Journal of Botany (Jan.). If seems that the 
original M. luteus is a South American plant, ana that it was unknown 
for a long time except through its description and figure. In the 
meantime a yellow Mimulus from North America came into notice, 
which by some botanists was regarded as identical with the South 
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American plant, by more as a distinct species, being described by De- 
Candolle as M. gu flatus . In Bentham’s revision of the order for the 
Prodromus, however, both forms were referred to M. luteus, and in the 
Synoptical Flora this same refeicnce was retained by Dr. Gray, several 
other North American forms also being included in it, but which were 
set apart later in the Supplement as distinct. Professor Greene finds 
the North and South American plants sufficiently distinct, and also 
discovers that M. LansgdotjU Don is the oldest name lor the North 
American plant The name M. luteus, theretore disappears from our 
flora, and M. Langsdortii remains as the name of the somewhat poly¬ 
morphous aggregate. 

Mr. T. C. Wilus published his third paper on “gynodiceri&m” in 
Proc . Cambridge (England) Phil. Soc.> Nov. 1893, a paper which has 
just come to our hands. His further experiments indicate that the 
strong tendency to gynodioecism and gynomonoecism shown by many 
plants, notably the Labiatae, seems to be a natural outcome of dichog¬ 
amy, and has to do with differences of nutrition. He considers that 
dicecism in angiosperms is descended from hermaphroditism, and “that 
the sex of a seedling can to some extent be determined in advance by 
its conditions of nutrition.” Androdicecism is found to be very rare, 
andseems to be certainly due to Jack of nourishment of the “male plant.” 
Cleistogamyis found to be sporadic in some plants, constant in others, 
varying with all sorts of external conditions. It is noteworthy that 
cleislogamy does not usually occur in plants that are dichogamous, or 
in gynodioecious genera (excepting Salvia). The experiments are very 
interesting, but it might be well to express the hope that in view of 
our present knowledge of morphology the constant use of sex terms in 
connection with sporophytic structures will be abandoned. 

The Annals of Botany for December might be styled an American 
number, as four of the six papers are by American botanists. The 
papers of Bradley M. Davis and D. M. Mottier are noticed else¬ 
where in this journal. In addition to these F. C. Newcombe writes 
concerning the cause and conditions of Jysigenous cavity-formation, 
and V. M. Spalding on the traumatropic curvature of roots. Mr. 
Newcombe finds that the appearance of the cavity during primary 
growth or subsequently depends upon the retardation of extension in 
the tissues concerned relative to extension of more peripheral tissues; 
that the initial cavity-formation in primary growth is always schiz- 
ogenous, and that there are always two factors concerned in cavity- 
formation, a schizogenous and a lysigenous; that cavity-formation dur¬ 
ing primary or secondary growth may occur in different individuals of 
the same species, dependent upon peripheral extension as stated above; 
and that the formation of a cavity during primary and secondary growth 
may be greatly deferred by preventing peripheral extension. Professor 
Spalding, in experimenting upon those phenomena following wounds 
to which the term traumatropism has been given, seeks to gain some 
definite information as to whether the phenomena are to be classed 
as mechanical or irritable movements. His conclusions are that the 
growing point of the root is sensitive, that induction follows irritation, 
and that traumatropic curvature is the result. All the facts in the case 
that have been recorded by other observers are shown to be consistent 
with this explanation. 
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The disentanglement of Quercus Texam Buckley, by Dr. C. S. 
Sargent, is recorded in Gaiden and Forest ( Dec. 26). Described first 
in the Mexican Boundary survey as a vaiiety of Q. coccinea , then set 
apart as a species by Buckley, it was finally refetred by Dr. Engclinann 
to Q. rub)a as a variety, and then lost Us identity completely in later 
writings as Q. palustris. At the same time a puzzling oak was known 
from near St. Louis and the Lower Wabash Valley, which seemed 
more nearly like Q . palustris than anything else. During a recent visit 
to the Lower Wabash Valley in connection with Dr. J. Schneck, Dr. 
Sargent recognized the form and then traced it on southwards into 
Texas. It seems,therefore, that Q. Texana is aver}'widely distributed 
oak, its range, as at present made out, extending from Minnesota, in 
the neighborhood of Minneapolis and St. Paul, southward through 
Iowa, Illinois, Indiana and Missouri, in which northern extension it is 
associated and confused with Q % paht$tiis, and thence further south¬ 
ward to the (lull, extending from Florida to Texas, and in this south¬ 
ern range all that has been called Q. palustris proves to be Q. Texan a. 
In the absence of nuts the tree cannot well be distinguished from Q . 
palustiis , but the nuts are more nearly those of Q. rub)a. The bark 
and winter buds and leaves resemble those of Q. coccinea , but the 
leaves have the axillary tufts of hairs so characteristic of those of . 
palustris , a fact which doubtless explains the constant reference to that 
species. It would be well for botanists to look into the oaks of their 
vicinity and of their herbaria and see whether they do not recognize 
Q. Texana, chiefly masking as Q, palustris, and if so report at once to 
Dr. Sargent. The two plates in Garden and Forest will aid in ready 
recognition. 

Just as this number is going to press we receive the sad announce¬ 
ment of the death on February 27th of Mr. John H. Redficld, the 
widely known curator of the Herbarium of the Philadelphia Academy 
of Sciences* Mr. Redfield was m his eightieth year. His remains 
were interred at Greenwood cemeiery, Brooklyn, 
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Present problems in the anatomy, morphology, and biology 
of the Cactace®. 

W. F. GANONG. 

In this paper I purpose to discuss briefly the subject out¬ 
lined by the above title, pointing out in particular those ques¬ 
tions which can be settled only by study in the field, as well 
as those which require specially-collected field-material for 
their solution in the laboratory. The subject can be the more 
clearly understood and its importance the better judged if I 
give first a brief description of the anatomical, morphological, 
and biological characteristics of the family, and then add a 
short account of progress to our present state of knowledge. 

The Cactacese form a sharply-defined, although phylogenet- 
ically very new, practically entirely American order, includ¬ 
ing some 1,000 usually badly-defined species grouped in some 
twenty worse-defined genera. Taken as a whole they exhibit 
a more extreme deviation from the normal in habits, and 
therefore in structure, than is to be found in any other large 
family of flowering plants; they offer in consequence many 
inviting problems, and as well an unusually favorable oppor¬ 
tunity to test some of the great principles which are con¬ 
cerned with the nature of adaptation and the dynamics of 
development. 

For the most part the Cactaceae are dwellers in the desert 
and therefore economizers of water. To store water and to 
protect it from evaporating under the too-great power of the 
sun, requires a condensed form and this characteristic domi¬ 
nates throughout the order, showing its traces even in those 
species which have abandoned the desert habit. Containing 
often the only water-supply upon the desert" they are partic¬ 
ularly liable to destruction by thirsting animals, and protec¬ 
tion against them explains the presence of the nearly univer¬ 
sal spines, the second marked characteristic of the order. 
io—Vol. XX—No. 4. 
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The roots, protected somewhat from the extreme condi¬ 
tions prevailing above ground, have not been found to show 
notable peculiarities. They often run very deep, arc often 
tuberous for water-storage, are rarely aerial. But in the 
shoot the necessity for condensation, i. c., for surface reduc¬ 
tion in proportion to bulk, has operated to lessen, even to the 
point of suppression, the branching and leaf-formation, has 
brought about very special form-conditions, probably unique 
relations of stem, leaf and axillary bud, and a very finely- 
adapted series of water-holding tissues . 1 

As to the tissues, it is enough here to say that the charac¬ 
teristic xerophilous appearances are a strong cuticle, thick 
epidermis, perfect cork, sunken stomata; collenchymatous 
hypoderma; deep palisade layers; great development of pith 
and cortex which consist of large round splendidly pitted 
water-storing cells, often containing mucilage; a fibro-vascu- 
lar system in general simple in its make-up, lacking annual 
rings, composed as to its xylem part of strongly ringed and 
spiralled tracheids which are often collected into gland-like 
masses, the whole system conforming closely to the exter¬ 
nal form and following its morphological changes. 

In external form, there is every variation from the leafy 
shrubby Peireskia to the ribbed columns of Cereus, the flat 
joints of the Platopuntize, the phyllocladia of Epiphyllum, or 
the tubercled spheres of Mamillaria, and everywhere are clus¬ 
ters of spines, in definite relation to which arise the flowers 
and new branches. How is this medley of structures to be 
brought into homology with the ordinary stem and leaf con¬ 
dition of other flowering plants? Happily these questions 
have been mostly solved. All Cactaccce have leaves which 
show instead of the ordinary division into blade, petiole, etc., 
a division into blade and swollen base flattened to the stem . 2 
The blade may persist for a season as in Peireskia, fall away 
early as is usual in Opuntia, remain very small as in Cereus, 
or microscopic as in Mamillaria. The axillary bud develops, 
not strictly in the axil, but upon the leaf-base, having been 

*1 am in the agnostic stage on the subject of the nature of the development 
of adaptations, but I retain the teleological phraseology for its convenience. 

For the latter rea9ot also I retain a distinction between anatomy, morphol¬ 
ogy, and biology, though I know they are not three branches of inquiry, but 
three phases of one, the first asking what a structure is, the second by what 
steps it has come to be what it is, and the third why it is what it is. 

* A xerophilous characteristic, found also in Euphorbiacese and others. 
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forced to this position doubtless as a result of condensation 
of leaf-bases at the vegetative point. Leaf-base and axillary 
bud grow henceforth as one structure together and form the 
tubercle which attains its highest form in Mamillaria and 
Leuchtenbergia, and numbers of which merging together in 
vertical rows, sometimes with the cooperation of the stem 
added, form the ribs of the ribbed forms. Tubercle and rib 
physiologically replace the lost leaves, and varying in height 
and form allow of adaptive increase or decrease in spread of 
green surface, which is all in the xerophilously advantageous 
vertical direction. The spines are metamorphosed leaves, 
originating dorsiventrally on the sunken hair-protected axil¬ 
lary vegetative points, which may either be carried up entire 
by the growth of the tubercles and come to stand finally on 
their tips, as in Opuntia, Ccreus, Echinopsis, Lcuchtenber- 
gia, etc., or they may split into two parts as in some divis¬ 
ions of Echinocactus and Mamillaria, one part going up on 
the tubercle and producing spines, the other remaining 
behind in or near the axil to produce a flower or a branch. 8 
The flowers, produced rapidly during or at the close of the 
rainy season do not share the vicissitudes of the stem, and 
show no special adaptations to the dry climate. The ovary 
is deeply sunken in the flower-bearing stem, and the fruit, 
though often dry, is usually an edible berry, ensuring the best 
method of dispersal and conditions for germination in a dry 
climate. The seedlings are also succulent, with a spread of 
surface corresponding in a general way to that of the adult 
plants. 

I have elsewhere traced briefly the steps by which this 
knowledge has been won. 4 The only work upon the compara¬ 
tive anatomy of the order is Schleiden’s celebrated treatise 
of 1845, 3 * 5 which despite some errors peculiar to that time, 
clearly outlined the essential features of the subject. Von 
Mohl studied their bundle-systems, and many later students 
have gone to them for special points, all of which may be 
traced in the work of DeBary, 0 since which little of import¬ 
ance has appeared, for the golden age of anatomy is not in 

3 The full discussion of the points here outlined may be found in my paper, 
4, Beitr&ge zur Kenntniss der Morphologic und Biologic der Cacteen” in Flora, 
Erg&nzungsband, 1894. 

* Flora, loc. cit. 

5 For titles, etc., see Flora, loc. cit. 

Comparative Anatomy of Phanerogams and Ferns. 
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these days. As to their morphology most systematists have 
given it some, though usually it has been scanty attention. 
De Candolle appears to have begun the attempt to determine 
the homologies of spine and tubercle and the other riddles of 
the group; various others, including Kauffmann, Vochting, 
Schumann and Wetterwald, and above all Goebel, have de¬ 
bated point after point, and gradually won the truth. Finally 
I must be permitted to mention my own studies which in 
ground well prepared by my predecessors were made produc¬ 
tive under the guidance of my teacher Goebel. It remains 
to mention the sources of our knowledge of their biology, 
and here we have but a single source to refer to, the ground¬ 
work for all future studies of this character, Goebel’s discus¬ 
sion of their form, protection, and other conditions in his- 
4 ‘Pflanzenbiologische Schilderungen. ” 

So much for the characters of this attractive family and 
the pioneers in its study. What now remains for other ex¬ 
plorers? 

There is nee Jed first and most important of all, an exact 
investigation into the meteorological and biological conditions 
under which the Cactacese live. An all the year round study 
of the amount and time of rainfall, dew-formation, dryness of 
the air, winds, extremes and means of day and night and sea¬ 
sonal temperature, 7 intensity and amount of light, the kinds 
and habits of enemies and of cross-pollinating and disseminat¬ 
ing friends, the exact situations in which they grow and the 
nature of the soil, all these must be known about any given 
district before wc can more than guess at the “adaptations” in 
the Cactaceae which inhabit it. Excepting for some inci¬ 
dental study by Goebel in Venezuela and the work of Stahl in 
Mexico last summer, the results of which wc have yet to 
learn, no trained biologist has worked upon them in the field. 

Taking first the simpler problems, there arc several in 
which additional evidence is to be expected. It has been 
clearly shown that the spines of the Cactaccae are metamor¬ 
phosed leaves, and not “emergences” as some have claimed. 
The evidence is drawn from the occurrence of normal transi¬ 
tional structures which are formed by the axillary vegetative 
points as they begin to sprout into branches, i. e., after they 

7 The only data of this kind are those given by Coville (Contrib. Nat. Herb- 
4*: 33*35- *894). and these are scanty and for only one locality, 




1895.] 


Present Problems in the Cadacece, 


133 


cease to form spines and before they begin to form leaves. 8 
These transitions have been found in Opuntia and Echinopsis. 
Do they occur in other genera? Do they occur on the bases 
of flower-branches? Do any monstrosities, between leaf and 
spine, occur? 

In the genus Opuntia and confined to it, in addition to the 
spines, occur the fine barbed bristles, produced on the inner 
side of the axillary vegetative point. Transitions between 
these and the spines are to be found on old sprouts of some 
Opuntias and the two are doubtless homologous. Are transi¬ 
tional forms elsewhere to be found? 

The spines of many forms arc white in color and weak in 
texture, even to becoming hair-like as in Piloccrcus senilis 
and many others. The epidermal cells of such spines are 
usually provided with openings through which water may be 
seen under the microscope to be eagerly absorbed, the air causing 
the whiteness being expelled, but no trace of a tissue for conduct¬ 
ing such water to the living parts has been found. Why do 
the epidermal cells absorb water? Is it conducted into the 
stem? The spines of Echinocactus species show a marked 
cross-banding, due to alternation of clearer and opaquer bands, 
the former being of larger diameter than the latter. The mi¬ 
croscope shows that the cell-cavities in the darker bands con¬ 
tain air, while the clearer lack it. This seems to be an inci¬ 
dental growth condition. Upon what does it depend? What 
relation do the bands bear to the age of the spine? In the 
Cylindropuntiae, each spine is commonly covex*ed by a thin 
easily separable sheath. This has been found to consist mor¬ 
phologically of a layer of hairs grown together. 0 It cannot 
be necessary to protect the spine in its development, for 
others grow equally well without it. Is it of use or was it 
formerly of use? Is it a growth phenomenon? In someMam- 
illarias the epidermis of the spines extends out into hairs so 
that they become featlier-like, and this is the common form 
for them in the seedlings throughout the family. Why are 
they of this form? Do they help to prevent evaporation? 

Very little is known of the biology of the spines. It is as¬ 
sumed that the strong ones protect the plants against animals 

8 These may be found only when the branches are very young, indeed just as 
they first show signs of appearance, for the transitional leaf-spines wither and 
fall oft very early. 

9 The discussion of this together with the other topics here mentioned may be 
found in my above cited paper in "Flora.” 
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and that the bristles, easily separable, rankle in flesh the of 
an enemy and impress its memory with the dangerous char¬ 
acter of that plant. But what purpose do the hooked ends of 
the spines so commonly found serve? Do they tear rather 
than prick an enemy? The spines show a great variety of ar¬ 
rangements; are these adaptive to the mode of attack of ene¬ 
mies? Very often there is a strong central spine pointing 
downwards, suggesting that it is to prevent a hoof from over¬ 
turning the plant. In other cases, as in Echinocactus hypa - 
canthus it points upward, suggesting that the plant may grow 
in hollows. In very many cases, as in Lcuchtenbergia, spe¬ 
cies of Opuntia, and others, the spines become flat and papery 
and useless for protection. Of what use are they? In other 
cases they become flexible hairs. What useful end do they 
then serve? Is it possible that the strong protective spines 
occur upon the less extreme desert forms which live where 
large animals roam, and that these become hairs in the ex¬ 
treme deserts or elsewhere where enemies are rare and need 
for protection from loss of water is greater? In fact, do hairs 
and hair-like spines help m aterially to preven t such loss? Or may 
it not be that they reflect and refract the too intense rays of the 
sun and mitigate its force for the green tissues? 10 Can a line be 
drawn between the hair-like spines, and the morphologically 
very different multicellular hairs? In Peireskia, some of the 
spines serve as hooks for climbing. What other uses and 
forms of them are found? It is plain that Gcddes’ ebbing- 
vitality theory for the origin of spines does not apply in this 
vigorous group, nor is it likely that they are a direct result of 
dry climate as Lothelier would have us believe. Nowhere in 
nature is there a better place to test the dynamics of spine 
production than in this family. 

In the genera Mamillaria, Cercus, Rhipsalis, and Opuntia, 
species 11 have been found which exude nectar in large clear 
drops from glands among the spines. These are particularly 
plain in O . a 7 'boresccns , These glands have been proven to 
be spines more or less metamorphosed. Do they occur in 
other genera? The exudation takes place only while new 
parts are being formed. What is its use? Are ants attracted 

10 Or as Coville (op. cit.) suggests, they may permit too great radiation on the 
cold nights. 

11 A list o£ the known species is given in Flora, loc. cit. Nearly every species- 
of Opuntia I have examined, eighteen in all, showed this nectar secretion. 
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by it which protect the young growing parts against some 
creeping tissue-eating enemy? 

The spines are believed to originate always strictly dorsi- 
ventrally from the vegetative point, thus agreeing with one 
method of production of leaves. This has been proven only 
for Opuntia arborcsccns. It is desirable to investigate this 
point in other species and genera. In Peireskia however the 
spine-production is nearly radial; in Opuntia it becomes dor- 
siventral, the large spines being produced upon the outer or 
leaf side of the axillary vegetative point, and the bristles upon 
the inner or stem side. The dorsiventrality becomes still 
more marked in Cereus, etc., where nothing, or only some mul¬ 
ticellular hairs, is produced upon the inner side; still more so 
in those species of Echinocactus where the point splits into 
two parts, and yet more in Mamillaria where it splits into 
two parts, which separate entirely. Is there any case in which 
the outer part of the point in Mamillaria produces its spines 
radially, or are they all laid down dorsiventrally? That a 
strong central spine closes the growth, as sometimes stated, 
is altogether improbable. 

In Peireskia aculcata a very early splitting 13 of the axillary 
point has been found, one part remaining upon the leaf base, 
the other being carried up by the young stem in its growth, 
an exact reversal of the condition in Mamillaria where, after 
the splitting, one part remains in the axil and the other is 
carried out by the growing tubercle. Is this condition found 
in other species of Peireskia? The lower point normally pro¬ 
duces the new branch, but when it is destroyed, the upper 
one does so. From the descriptions it seems as if the flowers 
are produced from the upper. Is this true? In P. aculcata , 
it is possible that the axillary bud does not at first stand upon 
the leaf base as in other genera, but in the axil in contact 
with both leaf and stem. Is this true? It is difficult to 
understand how otherwise a part of the axillary vegetative 
point could be carried up by growth of the stem. The trans¬ 
ition from Peireskia to Opuntia is perfectly gradual and there 
can be no doubt that Peireskia is the nearest of all living 
Cactaccae to the original stem-form. In P.aculeata and P.bleo 
a single large leaf often appears in the center of the spine mass. 
It seems impossible that this is formed in any other way than 

12 This splitting of the point so often referred to, is, I believe, unique in this 
family. It is not a branching nor a bifurcation, but a division into two parts 
by the going over of some of its central meristem into permanent tissue. 
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by the vegetative point forming it from a papilla homologous 
with those of the spines. If this be so, it is, as Goebel points 
out, additional evidence of the leaf-nature of the spines. Is it so? 
Are any intermediate forms between spines and leaf produced 
between the two, or is the transition sudden? Do these same 
axillary points, after producing the leaves, again produce 
spines? If so, the homology of the two would be clear. It 
is important to find a transition between tne splitting points 
of Peireskia and the non-splitting point often carried up by 
the tubercle in Opuntia. 

Epiphyllum shows phenomena in its flower and branch pro¬ 
duction which are best to be interpreted as due to a splitting 
of the axillary or the main points. Docs this occur? In 
Rhipsalis a splitting of the axillary into several secondary 
points does take place. -Splitting* of the point is now known 
in Peireskia, Rhipsalis, Echinocactus, Mamillaria, Anhalo- 
nium. Does it occur in any other genera? 

Leuchtenbergia principis is the most interesting species in 
the family. Its tubercles have become almost leaf-like, and 
its axillary points carried up upon their tips so that both spines 
(here papery) and flowers are produced there. This habit re¬ 
moves it from Mamillaria to that section of Echinocactus in 
which there is no splitting of the point, but the whole is 
carried up on the tubercle. Yet Leuchtenbergia is said to put 
out sprouts from the lower part of the stem. Whence do 
these come, from purely adventitious bud-formation, or in 
reality is there a very early splitting of the point, the axillary 
part remaining a long time latent? The latter is very im¬ 
probable, but if it occurs it would restore Leuchtenbergia to 
relationship with Mamillaria. Are the tubercles shed like 
leaves? The development of this plant is unknown, and will 
give interesting results. 

The tubercles seem generally to act as assimilating organs, 
and their spread of green surface is readily controlled in 
amount by varying their height. In Opuntia, as Goebel has 
lately proven, 18 the production of the tubercle is intimately 
dependent upon light, not forming at all upon sprouts grown 
in darkness. He has also shown elsewhere 14 that when the 
tubercles are protected by a cephalium as in Cephalocereus, 
and in lesser degree in Melocactus, the union of leaf and ax- 

18 Flora 80 : 96-116. 1895. 

14 Pflanzenbiologiacbe Schilderungen 92, 93. 
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illary sprout is less extreme than in those which are exposed, 
but it is a question to just what this is due. Can other cases 
be found in which tubercles are partially protected or dark¬ 
ened, and what is then their behavior? In flat Rhipsalis spe¬ 
cies, and some Echinocacti, the backs of the tubercles grow 
out into papillae or into wings increasing the spread of sur¬ 
face. In Ccreus rostratus , these wings arc bent backward so 
that they form hooks enabling the plant to climb, and C. Mc- 
Donaldicc shows an intermediate condition. Do the tubercles, 
or the wings from them, serve any other purposes in the 
family? 

In some Echinocacti and Mamillariae, a deep hair-filled 
groove unites the spine-bearing and the flower-bearing parts 
of the split axillary point. This groove is simply the greatly 
drawn-out sunken area in which the vegetative point is al¬ 
ways protected. In the highest Mamillaries however this 
groove is absent, which is because the splitting of the point 
occurs before the sunken area, or rather its raised walls, arc 
formed, and each part of the point forms its own wall. M. 
macrothde seems to form an intermediate condition, for the 
groove is sometimes present, and sometimes not, but in real¬ 
ity it has a groove of which the edges grow together. Are 
there cases in which the groove persists as a sunken tube? 
Or are there other transitional forms? The genus Anlialo- 
nium though so small has both grooved ( A . fissuratuni) and 
ungrooved (A. prismaticum) forms, a curious case of “paral- 
lel-bildung” with Mamillaria, for we cannot suppose that the 
former came off from the grooved and the latter from groove¬ 
less Mamillarice. 15 

JB By a very natural mistake in the absence of a study of its embryology, En- 
gelmann and (following him) Coulter have misunderstood the morphology of the 
tubercles in AnitaIonium, and especially in that section of Ethiuoracius which 
the latter has elevated to generic rank under the name of Lophophora (Pre¬ 
liminary Revision of the North American species of Cactus, Anhalonium and 
Lophophora United States Dept, of Agr. 1894). In the former, the areola 
near the tip of the tubercle does represent the spine-boaring areola, (indeed it 
contains small spines) and it is not simply the closed upper extremity of the 
tubercle groove. The true morphology of the groove shows that its upper ex¬ 
tremity always is the spine-bearing areola. Comparing the forms Ec/unocactus 
{Anhalonium) Williamsii and vax.Lewinii with Anhalonium he concludes natur¬ 
ally that the spine-bearing areolae and entire upper part of the tubercle are 
gone. In reality spine-bearing and flower-bearing areolae were never separ¬ 
ated, but remain united as in all Echinocacti which lack the groove—as for ex¬ 
ample EJiorizonthalonius . Moreover small spines are found in the areolae, which 
latter of course also produce the flowers. If one simply imagines these spines 
to grow out and become large, he has a form exactly comparable with E. hori~ 
zonthalonitis —-particularly with the young forms of the latter (see Engelmann, 
Collected Works, plate 32). These species of Lophophora therefore are Echi- 
nocacii . 
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In the formation of the ribs of the ribbed forms, parts of 
what would be morphologically surface of the main stem, 
seem to take part, so that the raised pieces between the suc¬ 
cessive spine-clusters may be stem and not tubercle in their 
nature. Where is this true and where not? Only the most 
careful study, as to whether or not the leaves arc laid down 
in actual contact at the vegetative point, can settle the mat¬ 
ter, 

f To be concluded ] 

Smith College, Northampton, Mass. 
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CHARLES ROBERTSON. 

Gentiana PUBERULA Michx.—From the abundant observ¬ 
ations on European species of Gentiana it appears that most 
of the species which have been investigated are protcrandrous, 
though several are homogamous and a few proterogynous. 
Most of them are adapted to bumblebees, many to Lepidop- 
tera, while quite a number are intermediate, being visited by 
both kinds of insects. One species, G> lutca, has exposed 
nectar, and is visited by a miscellaneous list. Nothing has 
been done with our species, except G. crinita and Andrew - 
sii. 

In the case of G . Andrewsii , Beal (6) observed that it was 
visited by bumblebees, but overlooked the proterandry, sup¬ 
posing that cross-pollination was favored by the stigma stand¬ 
ing far above the anthers. A statement of Meehan, that the 
flower never opens, evidently taking it for granted that it is 
never visited by insects, is quoted by Henslow (12) in spite 
of Beal’s observations. Vausenburg (10) objects to Beal’s con¬ 
clusions, and supposes that the stigma is pollinated as it 
passes the anthers. Kunze (18) regards the flower as cleis- 
togamous, the nectar being of no significance. Bailey (17) 
records that nectar is secreted by the walls of the corolla. 
Gray (19, 21, 25) states that the flower opens a short time 
in sunshine, which I have never observed; notes the proter¬ 
andry and that spontaneous self-pollination may finally occur 
by the lobes of the stigma curling back until they touch the 
anthers. Finally I have shown the adaptation to bumblebees 
and have recorded the abundant visits of Rambus americaii - 
orum F. <$$$(41). According to Beal (6) G . crinita \s visited 
by bumblebees and resembles G. Andrewsii, of which, how¬ 
ever, as we have noted, he had failed to recognize the proter¬ 
andry. 

G. Andrewsii and puberula y the only species I have found 
in my neighborhood, are the very latest of the bumblebee 
flowers, the former beginning to bloom by September 14th, and 
the latter on the 27th, both running nearly through October. 

Gentiana pubcrula has the stem terminated by a cluster of 
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handsome bright blue flowers. The corolla measures about 5° ra , 
and the lobes expand horizontally about 3. 5 cm . The tube is 
narrowed for about I 7 ,um , the bases of the filaments being 
attached to the tube for that distance. The free ends of the 
filaments bend inwards, holding the anthers in a cluster 
around the style. Bees insert their proboscides between the 
filaments, and these organs must be I7 ,nm long to exhaust the 
nectar. The flowers are strongly proterandrous and are 
adapted to bumblebees. I have seen them visited by Bom- 
bus amcricanontm F. 3S. 

While the flowers of this plant are more conspicuous than 
those of G. Andrezvsii , their pollen is not so well protected. 
Small bees and flies may enter the corollas and remove the 
pollen without being of any service, but this is prevented in 
G. Andrewsii by the lobes remaining closed. 

On the literature of Gentiana sec: 

(1) Sprengel, Das entdeckte Geheimniss, 150-2. 1793. G . Pneu- 
monanthe, proterandry, etc.—(2) Axcll, Om anordningarna for de faner- 
ogama vaxternas befruktning. 1869. G . Pneumonanthe , 27, ref. (1). 
G. nivalis , lingulata , homogamous, etc., 101.—(3) Ricca, Osservazioni 
sulla fecondazione mcrociata dei vegetali alpim e subalpini. Atta della 
Soc. Itai. di Scienze naturale 13 : 254-63. 1870. 14 : 245-64. 1871. G. 
acauhs , germanica, verna. —(4) Kerner, Schutzmittel des Pollens 26, 
44. 1873.—(5) Muller, Befruchtung der Blumcn 332-3. 1873. G. Pneu¬ 
monanthe , Amarella , pollinalion. — (6) Beal, The fertilization of 
gentians by humblebees. Am. Nat. 8: 180,226.1874.—{7) Meehan, Fertil¬ 
ization of Gentiana. Proc. Acad. Nat. Sci. Philad. 1874 : 160. Proter¬ 
andry, closed fl. seems to make insect pollination difficult.—(8) Del- 
pino, Ulteriori osservazioni, Pt. II. 2: 162, 173, 180. 1875. acau - 
lis : asekpiadea , ciliata, pannonica , nectar receptacle and guides, proter¬ 
andry, etc.—(9) Lubbock, British wild flowers in relation to insects, 29, 
127. 1875. G. Pneumonanthe , Amarella.— (to) Vausenburg, Gentiana 
Andrewsii. Am. Nat. 9 : 3T0. 1875.—(11) Kerner, Die Schutzmittel der 
Bliithen gegen unberufene Caste. Festschrift Zool.-Bot. Gesellsch. 
Wien. 1S76. Several spp.—(12) Henslow, On the self-fertilization of 
plants. Trans. Linn. Soc. II. Bot. 1 : 326, 1877. Self-pollination by 
retention of corolla,—(13) Muller, Alpine species of Gentiana. Nature 
15 : 317-19, 473-5. /. 04-/15. 1877. Several spp.— (14) Muller, Ge- 
schicbtliche Entwickelung der Gatlung Gentiana . Kosmos 1 : 162-3. 
1877. Abstract of (13)—(15) Muller, Fertilization of flowers by insects. 
Nature 16 : 265. 1877. G. Bavarica , verna, visits of Macroglossa.—(16) 
Burton, Gentiana asclepiadea and bees. Nature 17 : 201-2. 1877. Per¬ 
foration.— (17) Bailey, Notes from Rhode Island. Bull. Torr. Bot. 
Club. 6: 173. 1877.—(18) Kunze, Cleistogene flowers, ibid. 174.1877.— 
(19) Gray, Gentiana Andrewsii. ibid. 179. 1877.—(20) Meehan, Gentiana 
Andrewsii. ibid. 189. 1877. Stigma receptive after becoming exposed 
above corolla, etc.—(21} Gray, Note to the review of Darwims “Forms 
of Flowers” Am. Jour, Sci. and Arts. III. 15 ; 221. Reply to (20).— 
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(22) Muller, Die Insekien als unbewusste Blumenziichter. Kosmos 3 - 
407, 425, 482. 1878. G. Bctvarica, cxcisa, lit tea , verna. —(23) Muller, 
Die Wechselbeziehungen zwischen den Blumen und den ihre Kreuz- 
ung vermitteldcn lnsckten. Encycl. der Narturwiss. Breslau 5 : 62. 
1879. G. subgen. Cyclostigma , change from bumblebee to butterfly 
fls. in Alps.—{24) Bonnier, Les Nectaires. 1879. &•> ll ^> campestris , 

143.—(25) Gray, Structural Botany 240. 1880,—(26) Muller, Bombus 
mastrucatus, ein Dysteleolog unterden alpinen Blumensuchern. Kos- 
^nos 5 : 422-31. 1880. G. acaulis, usclcpiailea, campestris, perforation. 
—(27) Muller, Die Falterblumen des Alpenfruhlings und ihre Liebes- 
boten. Kosmos 6: 446-56. 1880. G. verna—( 28) Thompson, Fertil¬ 
ization of Neiv Zealand flowering plants. Trans. & J?roc. New Zeal. 
Inst. 13 : 241-88. 1880. G. montana, proterandrous, etc.—(29) Muller, 
Die Alpenblumen, ihre Befruchtung durch Insekten, und ihre Anpas- 
sungen an dieselben 329-49. 1881. G. ataulis, asclepiadea, Bavarita r 
campestris, ciliata , lu tea, naira, nivalis , obtusifoha,punctata, ten el la, verna, 
with notes on others and review of genus.—(30) Muller, Die ICntwicke- 
lung der Blumenthatigkeit der Insekten. Kosmos 0: 258-72, 351-70. 
1881. 0 . acaulis , Bavarica,punctata, verna.—(31) Muller, Fertilization of 
flowers, 402-6. 1883. G. Pncimonanthc , Amarella , notes on others and 
review of genus—(32) Warming, Om Nogle Arktiske Vaextcrs Biologi. 
Bihang till K. Svenska Vet.-Acad. Handlingar 12 : 8-12. 1886. G. 
nivalis , tenella , Pneumonanthe, invohtcrata, Amarella , eampest/is.— 
(33) Loew, Weitere Beobachtungen liber den Blumcnbesuch von Insek¬ 
ten an Freilandpflanzen des botanischen Gartens zu Berlin. Jahrb. hot. 
Gartens Berlin 4 : 128-9. 1886. G ., Muller on development of.—(34) 
Huxley, The gentians. Notes and queries. Journ. Linn. Soc. 24 : 101- 
24. 1887. On the family.—(35) Lindman, Bliihen und Bestaubungs- 
einrichtungen im Skandinavischen Hochgebirge. Bot. Centralblatt 30 : 
159. 1887. Q. campestris, nivalis, self-pollination.—(36) Pammcl, On the 

E ollination of Phlomis tuberosa and the perforation of flowers. Trans, 
t. Louis Acad. Sci, 5 : 257-S, 474. 1888. Perforation. —(37) Schulz, 
Beitrage zur Kenntniss der BesULubungeinrichtungen und Gcsch- 
lechtsvertheilung bei den Pflanzen. L 1888. II. 1890. Bibliotheca 
Botanica. I. Q. gennanica , Amarella, ciliata , II. G. acaulis, cxcisa, 
verna, campestris, ohtit si folia , ciliata , also 14 spp. perforated by Bom¬ 
bus.—(38) Hansgirg, Ucber d. Verbrcitung d. reiznaren Staubfaden u. 
Narben, sowie u. sich pcriodiscli oder bios einraal offendenu. schlics- 
senden Bluten. Bot. Centralblatt 43 : 415. 1890. Q. acaulis, Saponaria, 
opening and closing of fls.—C39) Kirchner, Beitrage zur Biologie der 
Bluthen. Progr. z. 72 Jahrcsfeier d. Kgl. Wiirtemb. landwirlhschafLl. 
Akademie Hohenheim 47-49. *890. G. purpurea, tenella.—(46) Ker- 
ner, Pflanzenleben 2 : 1891. Several spp.—(41) MacLeod, Do Pyrcn- 
eefinbloemen en hare bevruchting door insecten. 1891. G. verna, 
visitors, 343.—(41) Robertson, Flowers and insects. Aselepiadacem— 
Scrophulariacese. Trans. St. Louis Acad. Sci. 6: 577. 1S91.—-(42) Itans- 
girg, Neue biologische Mittheilungen. Bot. Centralblatt 62 : 387. 1892. 
G. phlogifolia, Fetisowii, opening and closing of fls.—(43) Hansgirg, 
Biologische Fragmente. Bot. Centralblatt 66: "^58. 1893. O- campes¬ 
tris, opening and closing of fls.—(44) MacLeod, Over de bevruchting 
der bloemen in het Kempisch gedeelte van Vlaanderen. Bot. Jaar- 
boek 6: 381. 1893. Pneumonanthe.— (45) Knuth, Blumen und In- 
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sekten auf den Nordfriesischen Inseln 105. 1894. G. Pncumonanthe 
(46) Loew, Bliitenbioiogischc Flonstik des mittleren und nordlichen 
Europa sowie Gronlands. Systeinatische Zusammenstellung des in 
den letzten zelm Jaliren veroffenthchten Beobachtungsmatenals. 1894. 
25 species. 

Fraser A Carolinensis Walt.—American columbo.—In 
the GAZETTE 18 : 4S-9, the view was expressed that the hairy 
crest about the nectaries serves as a foothold, besides conceal¬ 
ing the nectar. Its importance as a foothold, however, is not 
great. It was also supposed that bumblebees might prove to 
be the principal guests, though they had not been observed 
about the flowers at that time. In 1894 the flowers were in 
bloom from May 24th to June 22nd. On May 30th and June 
1st, 4th, 8th and 12th the following visitors were noted: 

Apidce: (1) Apis mellifica L. ab.; (2) Bombus separatus Cr. $$, the 
most abundant visitor; (3) B. americanorum F. $, one; (4) Antho- 
phora abrupta Say 49 , treq. 

Rhopalocera: (5) Eudamus pylades Scud.—all sucking. 

Several species of Andrenidte, principally Halictus and Au^oc/ilora, 
visit the flowers for nectar and pollen, but are too small to effect pol¬ 
lination. 

Phlox GLABERRIMA L. —This plant is rather rare. It 
grows on prairies and was noted in bloom from May 28th to 
July 30th. The stems grow from 4 to 8 ,lm high, bear hand¬ 
some corymbs of purple flowers and are often collected in 
large patches. The border expands about 20 mm , and the tube 
is from 16 to l8 mm long. There is a slight appearance of pro- 
terandry, but I think that, in case insect visits fail, spontane¬ 
ous self-pollination may occur by the stigma receiving pollen 
from the nearest anthers. There is a chance that an insect’s 
proboscis may carry pollen from the long stamens back to the 
stigma, though the anthers of the long stamens dehisce first. 
This species agrees with all of the species of Phlox which have 
been observed in being adapted to butterflies. The anthers 
of the long stamens are so exposed at the mouth of the tube 
that their pollen is sometimes stolen by syrphids, Syrphus 
americanus Wd., etc. On seven days, between May 28th and 
July 18th, the following visitors were observed, all sucking: 

Lepidoptera —Rhopalocera : (1) Danais archippus F.: (2) Colias phil- 
odice Gdt.; (3) Papilio thoas L.; (4) P. asterias F.; (5) P. philenor L.; 
(6) Pamphila peckius Kby.; Heterocera: (7) Scepsis fulvicollis Hbn. 

PHLOX pilosa L/ —This species is common on prairies, 
growing in large patches. The flowers are pinkish. The 
border is about 20 mm wide, the tubes 10 to i$ m * long. The 
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style is very short. Self-pollination may be effected by in¬ 
sect aid or may occur spontaneously by the pollen falling in 
the tube. The frequent visits of insects, however, render 
cross-pollination inevitable. 

The principal visitors are butterflies; but, as commonly oc¬ 
curs with such flowers, long-tongued bees and flies also seek 
the nectar. The shorter tubes render the nectar more con¬ 
venient to these insects than in the case of P. glabcrrima . 
The plant blooms from May 3d to June 29th. May 8th, 16th, 
17th, 31st, and June 5th, the subjoined list was observed, all 
the insects sucking:— 

Lepidoptera— Rhopaloccra: (1) Phyciodes tharos Dru.; (2) Pyra- 
meis huntera F.; (3) Chrysophanus thoe B.-L.; (4) Colias philodice 
Gdt.;(5) Papilio astenas F.; (6) Pamphila peckius Kby.; Hetcroum: 
(j) Plusia simplex Gn. 

Hymenoplera— Apidie: ( 8 ) Bombus separatus Cr. 9; (9) B. pennsyl- 
vameus DeG. 9 ; (10) B. americanorum F. $ ; (11) Synhalonia speciosa 
Cr . 3 ?. 

Diptera —Hornby lida (12) Bombylius atriceps Lw. 

Phlox PIVARICATA L.—This is the earliest Phlox in my 
neighborhood, blooming from April 10th to June 2d. I have 
given a list (14) of eleven species of Lepidoptera and four spe¬ 
cies of long-tongued bees taken on the flowers. To that list 
must be added the following:— 

Lepidoptera— Rhopaloccra: (16) Papilio thoas L.; (17) Eudamus 
tityrus F.; Hctcroccra: (18) Plusia simplex Gn.—all sucking. 

On the pollination of Phlox see: 

(1) Sprengel, Das entdeckte Geheimniss, 105. 1793. P. paniadata , 
proterandry, butterfly-fl.— <2) Darwin, Forms of Flowers 119-21, 287. 
1877. P- sit bit lata, doubtful heterostyly.—(3) Bonnier, Les Nectaires 
118, 168. 1879. P. DrummondiL —(4) Bonnier et Flahault, Observa¬ 
tions sur les modifications des vegc'taux suivant les conditions phy¬ 
siques du milieu. Ann. Sci. Nat. Bot, VI. 8:—1879. P. JOrummondii , 
brilliancy of color changing with geographical'distribution.—(3) Fla¬ 
hault, Nouvellcs observations sur les modifications dcs veg£laiix sui¬ 
vant les conditions physiques du milieu, ibid, 9 : 159-207. 1880. 1 \ 
Drummondii\ colored more lively in Sweden than at Paris.—(6) 
Francke, Einige Beilrage zur Kcnntniss der Bestaubungseinrichtung- 
en der Pflanzen. Inaug. Dessertation. Freiburg-i-B. 1883. P. seta - 
cca .—{7) Muller, Fertilization of flowers 407. 1883. P 1 panicidata , 
ref. (1), visitors.—(8) Walker, Insects and Flowers. Nature 28 : 388-9. 
1883. ^ S J>‘ —(9) Loew, Beobachtnngen fiber den Blumenbesuch von 
Insekten an Freilandpflanzen des Botanischen Gartens zu Berlin. 
Jahrb. bot. Gartens Berlin 3 : 85 (17). 1884, P, reptans, subulata , 
visits of Apis.—(10) Loew, Weitere Beobachtungen, etc, ibid, 4 i 153, 
1886. P.paniculata , visit of Echinomyia.—(n) MacLeod, Untersuch- 
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ungen iiber der Befruchtung der Blumen. Bot. Centralblatt 29 : 
119. 1887, jP. s/>., visit of Plusia. — (12) Kerner, Pflanzenleben. 2 : hi, 
1891, Protection of pollen.—(13) Peter, Polemomacenc, Engler und 
Prantl, Die nat. Pflanzenfamilien 68: 40-48. 1891. Pollination.—(14) 
Robertson, Flowers and Insects. Asclepiadaccce-Scrophulanaceae, 
Trans. St. Louis Acad. Sci. 5 : 578. 1891 — (15) Knuth, Bliitenbiolog- 
ische Herbstbeobachtungen. Bot. Centialblatt 49 : 363. 1892. P. acu¬ 
minata , vis. thiee butterflies. 

Lithospermum CANESCENS (Mx.) Lehm.—According to 
Muller (4, 12, 13), L. arvense\% homogamous and regularly self- 
pol-linated, though there is a chance of cross-pollination when 
the flower first opens. According to Kerner (18 Loew 21) 
it is slightly protcrogynous, but Muller says the anthers begin 
to discharge their pollen before the flower opens. L . purpu - 
reo-cocndeum is slightly proterogynous, with anthers and 
stigma of equal height (17). L . arvense has small white 
flowers, rarely with blue (Loew 21) with tubes 4-5 ram long. 
Sprengel (1) saw it visited by butterflies, and Muller (4, 12, 
13) observed as visitors two butterflies, two bees and two 
syrphids. L. pitrpnreo-cocrtdeum y with red flowers changing 
to blue (17) and tubes 8-9 mm long (21), and L. officinale with 
small, dull white flowers, are classed by Loew (14) as bee- 
flowers. In the Berlin Garden the former is visited by Anth - 
ophora pilipes and Osmia aenea , and the latter by Megachile 
ivilhiglibiclla . 

Bebb (5) discovered that L. longiflorum is only the early 
state of L . angustifolinm . This and L , canescens are early 
species which are able to attract insects until about the first of 
June (10), when probably on account of being over-shadowed 
by the trees or by the later more luxuriant vegetation, the 
latter goes out of bloom and the former continues to produce 
cleistogamic flowers. Bcssey (10) concludes that L . angusti - 
folium is not dimorphous, but highly variable, and Halsted 
(16) comes to about the same conclusion. In the case of L . 
canescens , Smith (9) seems to have regarded the flower as 
dimorphous, but found a rare third form with *'flowers differing 
from the ordinary dimorphous condition.” Bessey (10) re¬ 
gards it as a case of well marked dimorphism, though accord¬ 
ing to Darwin (il) the forms are variable and the case re¬ 
quires further investigation. Christy (15) mentions only two 
forms. Halsted (16) calls it decidedly dimorphic, saying he 
has seen no indication of trimorphism. At Madison, Wiscon¬ 
sin, Trelease (MS. notes) found only two forms and regarded 
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the species as truly dimorphic. I have not taken great pains 
to examine flowers, but in all cases examined I have found 
indication of nothing but dimorphism. 

In my neighborhood, Lithospcnnum cancscens is the earliest 
butterfly-flower, blooming from March 18th to June 12th. 
The stems, often several from the same base, rise from 1 to 
3 d ”. The racemes as they uncoil expose two or three erect 
orange-yellow flowers. The corolla is salver-form. The 
five-lobed border expands about 15 mm . The tube is about 8 mm 
long. At the throat it is narrowed to a diameter of about i mm 
by appendages whose purpose seems to be to restrict the 
visitors to slender tongues. The orange-yellow color and 
the narrow tube indicate an adaptation to butterflies, but the 
flowers are also visited by long-tongued bees. On April 30th, 
May 1st, 2nd, 17th, 20th, and June 5th the visitors observed 
were: 

Lepidoptera— Rhopalocera : (1), Pyrameis huntera F.: (2) Chrysoph- 
anus thoe B.-L.; (3) Colias philodice Gdt., very ab.; (4) Papiho ajax 
L’; (5) P. asterias F.; (6) Nisoniades icelus Lint 

Hymenoptera— Apidce: (7) Bombus americanorum F. ?, ab.; (8) 
Synhalonia speciosa Cr. 6 $, ab.; (9) Osmia cobaltina Cr. 9 , one. 

Diptera— Bomby lidos : (10) Bombylius major L.—all sucking. 

On the pollination of Lithospermum see: 

(1) Sprengel, Das entdeckte Geheimniss 88. 1793.—( 2 ) Kuhn, Ein- 
ige Bemerkungen liber Vandelha und den Bluthenpolymorphismus. 
Bot. Zeit. 25 : 67. 1867. Z., heterostyled dimorphism in.—(3) Axell, 
Om anordningama fdr de fanerogama vdxternas befruktning 22, 99. 
1869. Ref. (2).—(4) Muller, Befruchtung dcr Blumen 270. 1873.-—(5) 
Bebb, Lithospermum longiflorum only L. angustifolium. Am. Nat. 
7 : 691. 1873.—(6) Lubbock, British Wild Flowers in Relation to In¬ 
sects 132. 1875. L.arvense, ref. (4)—(7) Henslow, On the self-fertiliza¬ 
tion of plants 373. 1877. Z. aivense , ref. (6)—(8) Bonnier, Les Ncct- 
aires 125, 1879. A ctrvense .—(9) Smith, Trimorphism in Lithosper¬ 
mum canescens. Bot. Gaz. 4 : 168. 1879.—(10) Bcssey, The supposed 
dimorphism of Lithospermum longiflorum (L. angustifolium). Am. 
Nat. 14 : 417--21. 1880.—(11) Darwin, Forms of flowers, 2nd edit. 1880. 
Z. canescens and longiflorum , ref. (9) and (10).—(12) Muller, Weitere 
Beobachtungen 3: 16. 1882.—(13) Muller, Fertilization of Flowers 417- 
18. 1883. Z. arvense , pollination. Z. canescens , longiflorum , ref. (11)— 
(i4) Loew, Beobachtungen fiber den Blumenbesuch von Insekten an 
Freilandpflanzen des Botanischen Gartens zu Berlin. 1884. A arvense } 
8 . Z. purpureo-coeruleum , 38, 49, Z. officinale , 45.—(15) Christy, Heter¬ 
ostyled plants. Journ of Bot. 28 : 49-50, 1885. Z. canescens , hirsutum } 
relative abundance of long and short-styled fls.—(16) Halsted, Notes 
upon Lithospermum. Bot, Gaz. 14 : 202-3. 1889.—(17) Kirchner, 
Beitrage zur Biologic der Bluthen. Progr. z. 72 Jahresfeier d. K. 
Wurtemb. landwirthschaftl. Akademie Hohenheim 31. 1890.—(18) 
11—Vol. XX.—No, 4. 
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Kerner, Pflanzenleben. 2 : 1891. L. purpttreo-coeruleum, color change, 
190. L . arvense , autogamy, etc., 309, 330,—(19) Loew, Blulhenbi- 
ologische Beitrdge II. Pringsheim’s Jahrbiicher, 23 : 52-3. 1892. 
Z. purpureo-cocruleinn .—(20) Mac Leod, Over de bevruclitmg aer 
bloemen in het Kempiscli gedeelte van Vlaanderen. Bot. Jaarboek 
5 : 335. 1893. Z. amuse, —(21) Loew, Bliitenbiologische Flonstik 
282. 1894. Z. ajveu?e, purpui co-coeruleum. 

PHYSALIS LANCEOLATA Michx.—According to Kirchner 
(2) P. alkekcngi is proterogynous. The anthers finally ap¬ 
proach the stigma until autogamy may occur. Kerner (3) 
states that autogamy results from the lengthening of the co¬ 
rolla. 

Physalis lanccolata is common. The stem rises 3 dm or more 
and bears numerous pendulous flowers, which expand about 
20 mm . The flowers are yellowish, the centers usually marked 
with five dark purple spots. The nectar is lodged in grooves 
alternating with the filaments, each groove being bounded on 
each side by a line of dense hairs. To reach the nectar, bees 
thrust their proboscides between the bases of the filaments. 
The broad bases of the filaments with the alternating tufts of 
hair nearly close the tube. The tufts aid in concealing the 
nectar and probably aid the bees in clinging to the pendulous 
flower. 

The anthers dehisce in succession, so that to collect all of 
the pollen, the bees must visit each flower several times. 
Cross-pollination results from the stigma being in advance of 
the anthers and being touched before them. There may be 
slight proterogyny and in absence of insects autogamy may 
occur as in P. alkekcngi . P. lanccolata blooms from May 
12th to Sept. 21st. It is visited regularly and abundantly by 
(1) Collctes latitarsis Rob. 39 , s. and c. p. f July 6th, Aug. 
7th, Sept Jth, 21st; (2) C. ivillistonii Rob. 39, s. and c. p. 
May 29th, June 7th, nth, Sept. 5th, 

Piiysalis Virginiana Mill.—This species resembles the 
preceding. It blooms from June 7th to Oct. 4th and is visited 
for nectar and pollen by Collctes latitarsis Rob. 3$, ab,, -July 
6th, 9th, 22nd, 25th, 26th, and Halictus pcctinatus Rob. 9, c. 
p., two, June 25th. 

Physalis Philadelphia Lam.—This also agrees withZ\ 
lanccolata in most essential particulars. It was noted in 
bloom from July 12th to Sept. 27th. The flowers are visited 
for pollen by Collctes latitarsis Rob. 9, July 27th. 

The species of Physalis occurring in my neighborhood are 
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remarkable for their close mutual relation with two bees of 
the genus Colletes. As far as known, Heuchera his pi da 1 is 
the only other flower adapted to a bee of this genus. On 
twelve days, between May 29th and Sept. 21st, I found the 
flowers to be visited by these bees and by no other in¬ 
sects, except the Halictus taken on P. Virginiana . 

I have taken single females of Colletes latitarsis on flowers 
of Asclepias incarnata (entrapped and dead) and Polygonum 
hydropiperoides. Both sexes are abundant on Physalis , and 
the female seems to depend exclusively upon the pollen of 
these flowers. 

I have taken Colletes willistonii on flowers of Rhus glabra 
and Melilotus alba , but have never seen it collecting any pol¬ 
len except of Physalis . 

On the pollination of Physalis see; 

(1) Sprengel, Das entdeckte Geheimniss 127-8. 1793. P. alkekengi , 
ptibcscens , nectar-glands, guides, etc.—(2) Kirchner, Neue Beobacht- 
ungen uber die Bestaubungseinrichtungen einheimischer Pflanzen, 
Progr. d. 68 Jahresfeier d. K. Wurtemb. iandwirlsch. Akademie Ho- 
henheim. 1886.—(3) Kerner, Pflanzenleben. 2: 1891. Protection of 
pollen, 118, “revolverblfithen,” 250, autogamy, 361.—(4) Wettstein, So- 
lanaceae. Engler u, Prantl, die nat. Pflanzenfamilien 65: 8. 1891. P f 
pollination of.—(5) Loew, Bliitenbiologische Floristik 283. 1894. P \ 
alkekengi , ref. (2 and 3). 

Mimulus RINGENS L.—The flowers of Mimulus are homog- 
amous. Bees entering the corolla first touch the stigma, 
which closes up and exposes the anthers behind it. Self-pol¬ 
lination occurs in M. lit tens , but Darwin (13) found that pol¬ 
len from another plant was prepotent over the flower’s own 
pollen. He saw M. roscus visited by bees. According to 
Batalin (6) M . guttatus is visited by bees. 

The irritability of the stigma of Mimulus was well known to 
Kurt Sprengel (1), Braconnot (2) and Vaucher (3). The lat¬ 
ter mentions it as occurring in M. lutcus and glutinosus , and 
supposes that it occurs in other members of the genus. This 
has been verified to such an extent that now it seems that a 
Mimulus without an irritable stigma would be a desideratum. 
Delpino (4,7) was first to indicate the advantage of the 
movement in facilitating cross-pollination. 

In the case of MUmdus ringens, Meehan (17) states that the 
stamens dehisce and the stigmas generally show pollen before 
the flowers are quite open. He observes the movement of 
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the stigma, and is the only one who does not regard it of 
any advantage. According to Beal (18) a student, Pcnoyer, 
has proved by detailed experiment that the flower is not self- 
pollinating. Foerste (25) observes that cross-pollination is not 
insured, and that the tubes are too long for the smaller bees. 

The flowers are violet purple,^the yellow palate forming a. 
path-finder. The stigma slightly exceeds the anthers. I have 
found the lower lobe of the stigma with its tip touching the 
pollen. But most of the stigmatic surface remains exposed 
and may be thoroughly dusted with pollen from another flower. 
The corolla tube measures about 19 mm > but bees can insert 
their heads for about 5°" n , so that a tongue 14“"’ long can ex¬ 
haust the nectar. The plants are frequent in wet places, the 
stems growing from 11 to I4 dm high. The flowers were ob¬ 
served in bloom from July 1 ith to September 7th. They are 
visited for nectar by Bombtts americanornm F. $#. 

MlMULUS ALATUS Soland.—Sec Foerste (25).—This flower 
is also adapted to bumblebees. It resembles the preceding, 
but the palate is larger, paler, and more strongly bearded. 
The tube measures i8 mm long. Bees can insert their heads for 
about 7 mm and drain the tube with a proboscis 1 i mm long. As 
in M\ ringens , the stigma finally touches the pollen and may* 
be self-pollinated, but I am inclined to believe that the flow¬ 
ers are seldom neglected for a whole day, and are regularly 
cross-pollinated by bumblebees. The plants are not so tall 
as in M* ringeiis. They bloom from July 13th to Sept. 7th. 
The flower is visited for nectar b y Bomb us americanornm F.$. 

On the pollination of Mimulus see; 

(1) Sprengel, Anleitung zur Kenntniss der Gewach.se 1 : 192, 274. 
1817. —H 2 ) Braconnol, Sur rirrilabilite du sliguiale des Mimulus. Ann. 
de Chim, et de Phys. 29 : 333-4* 1825.—(3) Vaucher, Histoire physio- 
logique des Plantes d’ Europe 3 : 525. 184T.—(4) Delpino, Sugli appa- 
recchi della fecondazione nelle piante anlooarpee 32. 1867.— (5) Hil¬ 
debrand, Federigo Delpino’s Bcobachtungcn uber die Bestaubungsein- 
richtungen bei den Pflanzen. Bot. Zeit. 25 : 284. 1867. M . gtutimsus 
(Diplacus puniceus Nutt,), irritable stigma,— (6) Batalin, Beobach- 
tungen fiber die Bestdubung einiger Pflanzen. Bot. Zeit. 28 : £3-4. 
1870. Sensitive stigma, ztc~~{i) Delpino, Ulteriori osservaziom. II. 
2; 151. 1873. — (8) Muller, Befruchtung der Blumen 283. 1873. — (9) 
Kitchener, On cross-fertilization as aided by sensitive motion in musk 
and Achimenes. Jour, of Bot. 2 : 101-3. Am. Nat. 7 : 478-80, 1873, 
M, moschatus. —(10) Kitchener, A Years Botany 118. T874. Signifi¬ 
cance of sensitive stigma. Cit by Darwin (13).— (xi) Heckel, Du 
mouvement dans les stigmates bilobi£s des Scrophularin£es, des Big- 
noniacSes et des S&amdes. Comptes Rendus 79 : 702-4. 1874. Cit by 
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Miyoshi (28).—(12) Heckel, Sur la motilile dans quelques organes re- 
producteurs des Phanerogames. These pour le doctorat £s sci. natur- 
elles. 1875.—(13) Darwin, Cross and self-fertilization of plants. 1876. 
M. mens, irritable stigma and visitors, 63. M. luteus, extended ob¬ 
servations.—(14) Henslow, On the self-fertilization of plants. Trans. 
Linn. Soc. II. 1:—1877. M. luteus, review of Darwin’s observations.— 
(15) Behrens, Beitrdge zur Geschichte der Bestaubungslhcorie. Progr. 
d. Kgl. Gewerbschule zu Elberfeld 24-5. 1877-8. M. luteus ( Tilingii ), 
sensitive stigma, homogamy, etc. —(16) Heckel, Des relations que pre- 
sentent les phenom&nes propres aux organes reproducteurs de quel¬ 
ques Phandrogames avec la fecondation croisde et la fdcondation 
directe. Comptes Rendus 87 : 697-700. 1878. Sensitive stigmas and 
pollination.—(17) Meehan, Irritable or sensitive stamens. Proc. Acad. 
Sci. Phila. 1878 : 333.—(18) Beal, The agency of insects m fertiliza¬ 
tion. Am. Nat. 14 : 202. 1880.—(19) Behrens, Blumen und Insekten. 
Methodisches Lehrbuch der Botanik fiir hohere Lehranstalten. 1880. 
M. luteus (Tilingii). —(20) Thompson, Fertilization of New Zealand 
flowering plants. Trans. New Zeal. Institute 111 : 341-88. 1880. M. 
luteus. —(21) Meehan, The stigma of Catalpa, Bot. Gaz. 8: 191. 1883. 
Stigma of common garden M. closes in fifteen seconds.—(22) Muller, 
Fertilization of Flowers 436. 1883. M. luteus (guttatus, Tilingii), 
puniccus, ref. (5, 6, 15)—(23) Hoffmann, Culturversuche fiber Varia¬ 
tion. Bot. Zeit. 42 : 216. 1884. M. cardinahs X moschatus, fruitful.— 
(24) Oliver, Ueber Fortleitung des Reizes bei reizbaren Narben. Ber. 
deut. bot. Gesellsch. 5 : 162-9. 1 887. M. luteus, cardimlis. —(25) 
Foerste, Notes on structures adapted to cross-fertilization. Bot. Gaz. 
13 : 153. 1888. M. alatus, rin gens. —(26) Hansgirg, Ueber die Verbrei- 
tung der reizbaren Staubfaden und Narben, etc. Bot. Centralblatt 43 : 
4x3. 1890. M. nilgais, purpureas, Lcwissii, Cal if or mats, parviflorus, 
moschatus, cardinahs, luteus, (. Roezlii , cuprcus, guttatus, Tilingii)— (27) 
Kerner, Pflanzenleben 2 :127,253, 280. M. luteus.— (28] Miyoshi, Notes 
on the irritability of the stigmj. Journ. of Sci. Imp. Umv. Tokio 1891 ; 
211. M. Nefialensis, sessilifohus, moschatus. —(29) Weltstein, Scroph- 
ulariacem. Engler und Prantl, Die nat. Pflanzenfamilien 65: 46-7. 
1891. Pollination. 

Carlinvillc, Illinois. 



Notes from my herbarium. IX. 

WALTER DEANE. 

NYMPIIAEA ODORATA Ait. Swcct-scented water-lily. 

The sweet-scented water-lily, whose chief attraction to the 
lover of nature is its beautiful flower, grows throughout east¬ 
ern North America, and its praises have long been sung in 
prose and poetry. To the close observer, however, the 
flower is but one of many points of interest, and I have taken 
the greatest pleasure in collecting the plant for my herbarium. 
Even the best of professional collectors rarely send out in their 
sets full representations of the immersed parts of this plant. 
Indeed, it would not be a paying business if they did, for it 
took me the greater part of an afternoon to prepare satisfac¬ 
tory specimens for my own herbarium. 

I spent a portion of July, 1886, in the Old Manse, in Con¬ 
cord, Mass., on the banks of the Concord river, close by the 
old battle-field. In early July, for some miles on either side 
of the stream, the water-lilies form a continuous bed of snowy 
white. I had already collected, elsewhere, the flowers and 
leaves, not realizing at the time what a small portion of the 
plant my herbarium would show. I resolved, now, to rep¬ 
resent the whole plant, and, so, one pleasant afternoon, I took 
a boat and a rake, and rowed to a spot where the flowers 
were not too thick, and the water was about three feet deep. 
Then, getting the tines of the rake under a thick rootstock, l 
drew up a complete plant. I made a longitudinal section of the 
rootstock, keeping about a foot of it in length, and leaving 
the large terminal bucl in place. The consistency of the stock 
is about that of a green apple. I trimmed the specimen 
carefully, leaving enough to show all the features, a single 
flower, a fully-developed leaf, of which I bent over a small 
portion to show the under surface, and three unopened leaves, 
which had not reached the surface. The vernation of the 
leaves is involute, and before expansion they resemble exactly 
those of Sagittaria latifolia Willd, lorm c } of J. G. Smith’s 
recent revision. The smallest of these leaves is but an inch 
long, with a stem two inches long. This leaf had barely 
emerged from the mud at the river bottom. I left some of the 
copious roots on the stock, and by coiling the peduncle, petiole 

[* 5 °] 
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and roots, I made a good herbarium specimen. It took the 
rootstock some weeks to dry. It flattened gradually in the 
press, and is now three-sixteenths of an inch thick. It repre¬ 
sents the original as well as a herbarium specimen can. 

To illustrate the roots more fully, I made a specimen of 
rootstock and roots only, with the exception of an immersed 
leaf. The roots are about one-eighth of an inch wide at the 
base, and taper gradually. They are clothed with fine hairs, 
and average two feet in length. The immersed leaf was on 
a petiole five and one-half inches long, and, so, was nearly 
three feet under water. It was fully developed, dark brown 
on both sides, and generally round in outline, but with a very 
broad sinus, differing in this respect very much from the float¬ 
ing leaves. 

Not the least interesting part of the plant is the fruit, while 
the manner of fruiting shows a wonderful adaptation of means 
to an end. The peculiar coiling of the stem, and the con¬ 
sequent drawing of the flower under water is an old story to 
tell, but the search and discovery of the fruit is ever a fresh 
one, for it is not always easy to find. On October 9, 1886, 
I was again in Concord, visiting the late Mr. Edw. S. Hoar, 
a good botanist, and an old friend of Henry D. Thoreau, 
with whom every spot in Concord is identified. We rowed 
011 the river in search of the fruit of the water-lily. The air 
was still, the water perfectly clear for several feet in depth, 
and, as we moved slowly along over the places where in July 
the surface of the stream was white with the blossoms, I 
gazed down into the water searching for fruit. It is very 
strange what had become of the thousands of flowers. I 
found only two good fruits, and one almost eaten up by some 
water robber. Perhaps this last fact will partly explain their 
scarcity. 

The fruits were from one 10 two feet under water, and one 
must know what to look for or he will certainly not be suc¬ 
cessful, even if the fruit is plentiful. The sepals and petals 
are still in situ , and the appearance is exactly that of a bud, 
for the pressure of the water keeps the sepals closed tight. 
The season of the year will determine whether it is a bud or 
fruit. The petals do not drop off, but slowly macerate. I 
found the fruit more easily in 1888, in Grassy Pond, Acton, 
Mass., but it was by no means abundant, although I know it 
is sometimes easily found. 

If the surface of the water is ruffled, or the water itself is 
turbid, it can readily be seen how difficult the securing of the 
fruit must be. The stem coils in the middle or lower half 
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and part of the coils arc to the right, and part to the left. 
The coils are about one inch in width, and in my specimens 
they vary from five to nine in number. The fruit varies in 
size from about an inch to three-quarters of an inch in di¬ 
ameter. One must be sure to put into a pocket on the sheet 
cross-sections of the rootstock and of the fruit. The latter 
will show the seeds with their sac-like aril covering, and their 
peculiar habit of lining the inner face of the carpels, instead 
of growing on a distinct placenta. 

These furnishings to a herbarium show the wonderful ap¬ 
paratus needed to produce the delicate flower of the water- 
lily. 

Apocynum ANDROSAEMlb'OLtUM L. Spreading dogbane. 

I have a peculiar case of teratology in this plant. Two 
leaves have grown into one. They have a common base, and 
the appearance is the same as if the leaves had lapped over 
on to each other for about three quarters ot an inch. There 
are two midribs, which are about half an inch apart in the 
middle of the leaf, and each leaf has its own separate apex, 
the two points being three-eighths of an inch apart. The 
venation between the midribs is normal, except that the 
primary veins are not nearly so spreading as those on the 
other side of the midribs. They curve quickly and are al¬ 
most parallel to the midrib, as if crowded, as they really are. 
It is hard to believe that there are not two separate leaves 
before one, partly overlapping. I collected the specimen 
June 16, 1894, in Weston, Mass. 

Typha LATIFOLIA L. Common cat-tail flag. 

To represent completely our common cat-tail flag, the plant 
must be visited early in the season, before the enveloping 
spathes or bracts have opened. My herbarium sheets show 
these early forms, ahcl aid me in the following sketch. I 
visited a swamp in Cambridge, Mass., on June 26th, and 
found the plant in prime condition. I first secured a speci¬ 
men, in which the inflorescence was completely invisible. 
One spathe enwrapped the staminate spike above. It was 
firmly attached at the base, and terminated in a leafy projec¬ 
tion five inches long. Another spathe enclosed the pistillate 
spike, and the greater part of the staminate spike, and 
had a leafy projection just a foot long, overtopping the 
staminate spike by five and one-half inches. These leafy 



Notes from my Herbarium . 


153 


1895.] 

terminations of the spathes resemble so closely the true leaves 
that I looked about for some time before I could discover the 
hidden inflorescence. I suppose that, had I visited the plant 
earlier still, the staminate spike, bract and all, would have 
been entirely enclosed by the female spathe. 

Another plant showed the inflorescence a little farther ad¬ 
vanced. The pistillate flowers were entirely free from the 
spathe which was but lightly attached to the base of the 
spike. I pressed it separately, for it became detached as I 
gathered the plant, and I have mounted it on the sheet near 
its original position, labelling it as belonging to the base of 
the female spike. The enveloping part of the spathe is three- 
quarters of an inch wide, and is light brown, as when I col¬ 
lected it, while the long leafy projection is a deep green, 
exactly resembling the color of the leaves. The male spike 
was just freeing itself from its spathe, and was shedding its 
pollen in copious showers. At intervals along the inflores¬ 
cence, small bracts projected. On examining my various spec¬ 
imens, I find that the greatest number of bracts is six, vary¬ 
ing in length from one-half to six inches. In one case a 
bract, half way up the spike, encloses the top of the spike, 
just as the bract or spathe at the base encloses the whole 
spike. The leaves of the plant have broad, sheathing bases, 
and there is a beautiful gradation from leaf to smallest 
bract. One can hardly afford to omit this feature from his 
herbarium. I pressed specimens showing every possible stage 
of inflorescence. 

The fruit, though bulky, can easily be managed later in 
the season. A good way to supplement a specimen of the 
entire fruiting spike is to section one longitudinally, and 
mount it so as to show the inner face, with the stipitate fruit 
intact. The dark outer surface is then shown to be composed 
of the stigmatic surfaces on the ends of innumerable styles, 
while within are the copious hairs growing on the stipes. No 
dissection will be necessary to show this. 

On August 14, 1886, at Rye Beach, N. H,, I took up a 
whole plant to show the creeping rootstocks and the fibrous 
roots. My specimen has four stocks, the longest being one 
foot and two inches. The scaly nodes are about an inch and 
a half apart, and throw out but few roots. The stocks are 
about half an inch thick and, when fresh, were very white. 
The plant roots very freely from its base, the roots being 



x 54 


The Botanical Gazette. 


[April, 


long, with coarse fringing hairs half an inch in length. To 
show the roots and rootstocks fully, the upper part of the 
plant must be sacrificed or mounted on another sheet. I do 
not believe in folding a plant so that parts will overlap and 
crowd too much, thereby sacrificing clearness of detail, just 
to bring the whole plant within the limits of a mounting 
sheet. Herbarium specimens, too often, exhibit two extremes 
of careless work. They are either too fragmentary or too 
crowded. The utmost endeavors should be used to make the 
best specimens possible, that our herbaria may be visited 
for their aesthetic as well as useful qualities. 

Cambridge , Mass. 



Synopsis of North American Amaranthaceae. II. 1 

EDWIN B. ULINE AND WILLIAM L. BRAY. 

ACNIDA L. sp. PI. 1027. 1753. 

Flowers completely dioecious, the pistillate ones without 
calyx, the staminate ones with 5 equal oblong sepals and $ 
stamens: otherwise like Amaranthus . 

At the time of the publication of Linnaeus’ Species Plant- 
arum, but a single species of this genus was described, 
namely, A. cannabina . The specimen was collected in Vir¬ 
ginia and was described in 1741 by Dr. John Mitchell under 
the generic name Acnide. Dr. Gray in his revision of the 
genus 2 states that “on the whole our botanists have failed to 
make out more than one species,” although Moquin-Tandon 
had already described A . rusocarpa . Dr. Gray set up three 
sections: (1) EUACNIDA, in which he sets apart A. rhyssocarpa 
(A . rusocarpa Moq.) and adds A . australis (A. cannabina 
Chap.); (2) Montelia Moq., characterized by its indehiscent 
utricles, including A . tuberculata ; (3) Pyxidi-Montelia, 
including A . tamariscina (Amarantus tamariscinus Nutt, and 
Montelia tamariscina Gray, in part). 

With the increasing knowledge of the geographical distri¬ 
bution of the species, and with the considerable additions to 
herbarium material since Dr. Gray’s revision, most of which 
we have seen, it seems best to indicate a somewhat modified 
disposition of the species. On the basis of geographical dis¬ 
tribution, two very natural groups present themselves, those 
of the salt marsh and coast region of the Atlantic, and the 
inland and western forms. The former embraces Gray’s 
EUACNIDA and A . Flotddana Watson. Of the three species 
referred by him to this section, we believe that A . cannabina 
and A . rusocarpa arc not distinct. We find here a complete 
series of intergradations, while the difference of age actually ac¬ 
counts for more than the difference called for in their original 
delimitation. The third species of EUACNIDA, A. australis , 
shows no specific departure from the others, but its range is 

1 The first number of this series, presenting the genus Amaranthus, was pub¬ 
lished in jBot. Gaz. 19 : 267, 313. 1894. 

2 Am. Nat. 9 : 487, 1876. 
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somewhat different, occurring mostly in Florida. This, in 
view of its comparatively slight variation from the species has 
prompted us to reduce it to a variety. A . Floridana stands 
as a distinct species. Of the inland and western forms there 
seems to be but one polymorphous species, consisting chiefly of 
tall erect plants with small indchisccnt utricles (A. tamariscina 
tuberculata Moq.), although the original form of the group is 
characterized principally by a dehiscent utricle. According 
to priority these inland forms become A. tamariscina . 

Finally, there is the definite shading toward Amaranthus , 
which is seen in certain specimens, which seem to defy all 
attempts at classification. This tendency is seen mostly in 
the appearance of minute sepals, varying in number. As this 
is the principal difference between Acnida and Amaranthus , 
it would seem that the generic rank of Acnida is not yet 
finally established. 

Synopsis of the species. 

Fruit angled (Atlantic coast). 

Utricle fleshy, turning black. 

i mm long or less. A . cannabina australis . 

2 to 4 ,um long,. A . cannabina . 

Utricle thin and small . . . . A. Floridana . 

Fruit not angled, i ram long (interior). 

UtTicle indehiscent. 

Plant erect, inflorescence spicate, A. tamariscina tuberculata . 

Plant erect, spikes gloinerulale, A . tamariscina concatcnata. 

Plant prostrate. A. tamariscina prostrata . 

Utricle circumscissile . . . A, tamariscina , 

I. A. CANNABINA L. Sp. PL I02j\ 1753. 

A . rusocarpa Mx. FI. Bor.-Am. 2 : 234. pi. 50. 1803. 

A . salicifolia Raf. Am. Month, Mag. 2: 43.' 1817. 

A. obtusifolia Raf. (and vars.) New FI. N. Am. 1: 53-55. 1836. 

A. cannabina salicifolia Moq. DC. Prodr, DP: 278. 1849. 

Tall, with leaves long, lanceolate, tapering at both ends; 
inflorescence naked and slender: bracts short: utricle mostly 
smooth, but sometimes rugose on the angles, orbicular, turn¬ 
ing black in maturity: stigmas spreading: staminate flow¬ 
ers large, characterized by the oblong obtuse scarcely mucro- 
nate sepals.—River-banks and salt marshes in the Atlantic 
Coast Region from New England to South Carolina. Type 
unknown. 
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A. CANNABINA AUSTRALIS (Gray). 

A. australis Gray (in part), Am. Nat. 10 : 489. 1876. 

Plant and leaves larger: bracts various, sometimes almost 
as long as the flower: utricle ovate, smaller than in the 
species: stigmas divaricate: spikes naked, long, slender and 
paniculate.—Alabama, Florida, West Indies and Mexico, 
Gray's types in herb. Gray, Columbia College and J. D. 
Smith. This variety is intended to embrace all southeastern 
forms having the above characters, which will give it a some¬ 
what wider scope than the A . australis Gray. 

2. A. Florid ana Wats. Proc, Am. Acad. 10 : 376. 1882. 

Tall and slender, leaves linear to narrowly lanceolate, ob¬ 
tuse, attenuate to a slender petiole: flowers scattered on very 
slender, strict, elongated spikes: utricle faintly angled, tuber- 
culate: staminate flowers more crowded.—Chiefly in Southern 
Florida. Types in herb. Gray, Columbia College, J. D. 
Smith and National herb. 

3. A. TAMARISCINA (Nutt) Wood, Bot. 289 (1874). 

Amarantus tamariscinus Nutt. Trans. Phil. Soc. N. S. 5 : 165. 1837* 

This species possesses in some respects the habit of Amar - 

anthus grcecizans y having in common with that species slender 
and acuminate spikes, spinulose bracts and sepals, and a cir- 
cumscissile utricle.—Indigenous on the dry prairies of the 
west and southwest, extending northward to Dakota, and oc¬ 
casionally found as far east as Illinois, The staminate forms 
are not easily distinguished from those of Amaranthus Tor - 
reyi y whose range overlaps that of this species on the west. 
The only specimen of Nuttall’s type seen by us is a fragment 
in herb. Columbia College collected by Nuttall in Indian 
Territory, and labelled “Salt Creek.” The specimen is very 
immature, but the locality, the slender acuminate spikes, and 
the spinulose bracts enable us to determine its place with rea¬ 
sonable certainty, 

A. TAMARISCINA TUBERCULATA (Moq.), 

A . tuberculaia Moq. DC. Prodr. 18 *: 278. 1849. 

A . rusocarpa Moq. 1. c. 

A . tuberciuata subnuda Watson (in part) Gray Man. 429. 1889. fed. 6J 

A , tamariscina subnuda Coult. (in part) Mem, Torr. Bot. Club 6: 
145. 1894. 

Rank tall weed with flexuous branches similar in habit to- 
Amaranthus hybridus , having an ovate, tuberculate, indehis- 
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cent utricle. The spreading bracts and withering stigmas 
render the utricles somewhat conspicuous when old. This 
probably accounts for one of the characters on which Dr. Wat¬ 
son based his var. snbnnda . Those forms of Watson’s var. 
subnuda with clustered inflorescence belong naturally with the 
following variety.—Most abundant in the north central states 
east and west of the Mississippi, but extending as far as Man¬ 
itoba at the north, Vermont at the east, Tennessee at the 
south and western Nebraska at the west. With the exception 
of ballast specimens from New Jersey no Atlantic coast spec¬ 
imens were seen. 

A. TAMARISCINA CONCATENATA (Moq.). 

An cannabina concatenata Moq, DC. Prodr. 13 *: 278. 1849. 

Montelia tamariscina concatenata Gray Man. 413* 1868. [ed. 5], 

An tuberculata subnuda Wats, (in part) 1 . c. 

A. tamariscina subnuda Coulter (in part) 1 . c. 

Somewhat weaker, often decumbent, with rather large 
flowers in isolated glomerules. Though there are occasional 
transition forms between this and the above, the mass of them 
seems to form a natural group, which may very conveniently 
be set apart.—Range as in the above variety. The locality 
and the aggregate inflorescence point to the probable identity 
of this with Moquin-Tandon’s variety, though in one specimen 
of Acnida cannabina , collected in Massachusetts, the same 
aggregated tendency was seen. 

A. tamariscina prostrala, var, nov. 

Prostrate and diffusely spreading after the manner of Amar - 
anthus crispus y though sometimes ascending as in Ainaran - 
thus dcjlexus : leaves small, spatulate: inflorescence crowded 
in axillary clusters and sometimes in minute glomerules, leafy. 
—Michigan to Dakota, extending as far south as Missouri. 
Type specimens in Nat. herb, and Mo. Bot. Gard. 

GOMPHRENA L. Sp. PL 224. 1753. 

Hirsute or villous herbs, erect, decumbent or prostrate, with 
usually swollen nodes, sessile or short petioled entire leaves, 
mostly solitary but sometimes clustered heads, which are 
usually sessile, though sometimes peduncled, perfect flowers, 
5-parted calyx often villous at base, and stamen tube 5-cleft 
with emarginate or 2-cleft lobes, ovules with long strap-shaped 
funiculus. 
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* Stigmas short , stout , nearly sessile: bracelets keeled and 
slightly crested . 

1. G. Nealleyi Coult. & Fish. Bot. Gaz. 17 : 349. 1892. 

Ascending from a fusiform root, having the habit of G. de- 
ctimbens but easily distinguished by its subsessile stigmas, 
sepals indurated and more or less united at base.—In addi¬ 
tion to the type, which was collected at Corpus Christi by 
Nealley in 1889, two specimens have been seen: Texas on 
the Lower Rio Grande ( Schott 1853 of Mex. Bound. Surv,); 
Mexico ( Ervenberg 140 in 1858). Type in herb. J. M. 
Coulter and Nat. herb. 

* * Stigmas filiform on a long style: bractlets keeled\ more or 
less crested . 

-h Heads and flowers smalL 

2. G. Pringlei Coult. & Fish. Bot. Gaz. 17 : 349. 1892. 

Plant prostrate, many-stemmed from a long filiform root: 

stems rose-colored, very slender, dichotomously or Irichoto- 
mously branched: bractlets broadly and laciniately crested: 
flowers very small.—Mexico. Type in herb. J. M. Coulter, 
with corresponding collection numbers in herb. Columbia 
College and J. D. Smith. 

3. G. DECUMBENS Jacq. Hort. Schoenbr. pi 482. 

G, prostrata Desf. Hort. Par. app. 219. 1804, non Mart. 

Stem procumbent (sometimes nearly erect), much branched, 
mostly dull gray or brownish in color: heads globose to glo¬ 
bose-cylindrical according to age, dirty white or sometimes 
roseate: bractlets obtuse, keeled and crested, scarcely longer 
than the obtuse sepals.—Texas, West Indies and Mexico, 
Type unknown. 

4. G. nitida Rothr. Wheeler’s Rep. Bot. Geogr. Surv. 6: 
233. 1878. 

G . globosa albifiora Moq. DC. Prodr. 13 ®: 409. 1849. 

Nearest in habit and appearance to G . decumbens , but mostly 
erect (sometimes procumbent), and rather stouter, with heads 
rather larger and mostly more globular, pearly white or rose- 
colored, flowers larger with long sharp bractlets and sepals, 
the former crested and sharply laciniate, one-third longer than 
the sepals.—Southern Arizona and no them Mexico. Roth- 
rock’s specimen no. 520, collected in the Chirricahua Mts., 
Arizona, in 1874, is in the National herbarium. Moquin’s 
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type is unknown. The original name of Moquin’s variety is 
not retained because of its previous adoption in this genus as 
a specific name. 

A further acquaintance with growing specimens of G. tie- 
cumbens and G. nitida may lead to their consolidation, for it 
is difficult to distinguish them on the basis of general habit. 
Rothrock, however, says of G. nitida , “Certainly it is not G . 
decumbens Jacq,, as in the latter only the interior sepals are 
silky, and the outer ones are obtuse, whereas in my speci¬ 
mens all are silky and acute.” 

+- 4- Heads and floivers large: bract lets broadly crested , 

5. G. GLOBOSA L. Sp. PL 224. 1753. 

Distinguished from the next by its broad leaves, slender 
fibrous roots, and uniformly globular heads with broadly 
winged blunt bractlets.—Native of India, introduced into 
tropical America. Type unknown. 

6. G. tuberifera Torr. Bot. Mex. Bound. 181. 1859. 

Stems erect from a fusiform fleshy and farinaceous root: 
leaves lanceolate to linear: peduncle elongated, simple: heads 
globose or oblong-ovate: flowers shining, pale rose-color: 
calyx about equalling the narrowly keeled broadly crested 
bractlets: sepals very acute.—On the rocky banks of the San 
Pedro and other western tributaries of the Rio Grande. Types 
in herb. Gray, Columbia College and Nat. herb. 

* * * Stigmas filiform on a long style: bractlets thin , keeled, 
but without crest or lacinece. 

*4- Stems very long, with conspicuously swollen joints: heads 
small\ often aggregated. 

7. G. Sonora Torr. Bot Mex. Bound, x8x. 1859. 

G . decipiens Wats. Proc. Am. Acad. 21 : 437. 1886. 

Stem tall, jointed, trichotomously branched, from a straight 
ligneous tap-root: leaves rather narrow, acute, 3 to 6°“ long, 
tapering into a winged petiole: both axillary and terminal 
heads mostly composed of two or three closely aggregated 
small heads, bractlets keeled, not crested, slightly longer 
than the sepals, easily deciduous, leaving the woolly flowers 
exposed.—Southern Arizona and Sonora. Types in herb. 
Gray, Columbia College and Nat. herb. (no. 1749 Wright , 
collected at Santa Cruz, Sonora). 
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Torrey’s description of G. Sonora was founded on no. 
1749 Wright and certain Thurber specimens of the same 
vicinity and date. But Wright 1749 was erroneously sup¬ 
posed to have serrate crested bractlcts. Drawings on the 
label of the Columbia College specimen of Wright showing 
the cristate character must have been based on a Thurber 
specimen, resulting from confusion of material. The only 
Thurber specimens seen of that date and locality (roi3 and 
946) were properly referred by Dr. Watson to G. nitida. We 
have examined numerous other specimens correctly labelled 
G. Sonora, all of which agree with the Wright type in the 
absence of crested bractlets. In consequence of the absolute 
identity of the type of G. dccipiens Wats. (Palmer 27 of 1885 
in herb. J. D. Smith and Nat. herb.) with these specimens, 
we have been led to reduce G dccipiens to a synonym of G. 
Sonora. 

4- 4- Low and ccspitose. 

8. G. CAESPITOSA Torr. Bot. Mex. Bound. 181. 1859. 

Very low, white villous, cespitose, spreading with thick 
woody caudex: leaves obovate, obtuse, the radical with at¬ 
tenuate base, the two cauline subsessile: peduncles short and 
simple: heads ovate, about 2 cm long, usually not subtended by 
leaves: flowers shining, yellowish white: bractlets hyaline, 
not keeled.—Mountains of New Mexico, Arizona, and Sonora. 
Types: Wright , Bigelow , 1752, 1753, in herb. Gray, Colum¬ 
bia College and Nat herb.; Thurber , 256 of 1851, in herb. 
Gray and Columbia College; Capt. E . K. Smith , in herb. 
Columbia College; Schott , in herb. Columbia College. 3 

Herbarium Lake Forest University . 


8 Gomphrena Tuercklieiinii. 

7 'elanthera Tuerckheimii Vatke, Ind, Sem. Hort. Berol. 187-, fide T. Donnell 
Smith. 

Tall branching perennial with tetragonal stem: leaves short-petioled, ovate, 
acute, densely appressed-sericeous below, scabrous above: heads small ( less 
than i^indiara.), hemispherical: sepals prominently 3-nerved, lanceolate-acute, 
three times longer than the three equal bracts and the enveloping hairs: stigmas 
short, sessile, erect. 

The above description is based on a specimen in herb. J. D. Smith (Guate¬ 
mala, Coban, Depart. Alta Verapaz, Tuerckheim , 416 in 1885) which he has 
identified as Telanthera Tuerckheimii Vatke. Having seen neither the type nor 
any published description, we base our conclusion regarding it solely on the de¬ 
termination of^Mr. Smith, who evidently thought this to be the same as Vatke’s 
plant. If he is correct, Vatke* s species undoubtedly belongs with Gomphrena . 
But if he was mistaken in their supposed identity then our plant becomes a new 
species of Gomphrena , 
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A reply to Dr. Robinson's Criticism of the “List of Pteri- 
dophyta and Spermatopliyta of Northeast,era America.” 

FREDERICK V. COVILLE. 

It is with great regret that I have found myself called upon, 
under circumstances that make compliance a necessity, to re¬ 
ply to Dr. Robinson’s criticism, published in the preceding 
number of this journal, on the List of Pteridophyta and Sper- 
matophyta Growing without Cultivation in Northeastern North 
America, prepared by a Committee of the Botanical Club, 
American Association for the Advancement of Science. My 
hesitation is due to a feeling that nomenclatural discussions 
are often of little value, tending as they so frequently do to 
the expression of mere individual custom and prejudice. 
Since, however, I have never before put into print, except as 
a member of a committee, any statement of belief regarding 
principles of nomenclature, and have never published a con¬ 
troversial line on the subject, while at the same time I have 
been an active worker in the reform of our botanical nomen¬ 
clature, I hope that I may not be accused unjustly, as others 
have been, of having thought little and written much. 

First I must protest against Dr. Robinson’s assumption, 
which pervades his whole article, that Dr. Britton, chairman 
of the check-list committee, is its real author, and that the 
other eight members were largely ornamental, if I may be per¬ 
mitted to use that word. In order that a false and injurious 
impression of this matter may not be further disseminated, it 
should be stated at once, that after another member of the 
committee had endeavored unsuccessfully to provide means 
for publishing the manuscript, as submitted by various mem¬ 
bers of the committee and by others, Dr. Britton consented 
to undertake the task and issue the publication from New 
York. The editorial work and the final verification of refer¬ 
ences fell therefore largely to Dr. Britton. Galley proofs 
were always sent, however, to each of the editors, and no 
small amount of time was spent by them in annotations and 
corrections and the verification of marked references. 

If Dr. Robinson, furthermore, intended to express the opin¬ 
ion that Dr. Britton alone is responsible for the principles 
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upon which the nomenclature of the check-list is based I 
must again protest. Not one of the principles therein incor¬ 
porated is original either with Dr. Britton or with any other 
member of the committee, but all of them have been in prac¬ 
tice in this or in other branches of biological science before 
the present code was formulated. More than this, some of 
the botanists who afterward became members of the commit¬ 
tee had become definitely convinced of the validity of the 
main principles finally adopted, long before Dr. Britton had 
given expression to them. Dr. Britton has been most active 
and influential in hastening the reform of nomenclature in 
botany, and he has borne unflinchingly the brunt of criticism. 
It is therefore a matter of congratulation to him that the prin¬ 
ciples he has advocated have coincided in the main with those 
which have stood the test of experience in other branches 
of science and which have appealed also to the judgment of 
his fellow botanists. 

Several years ago, when my own views on principles of no¬ 
menclature were in a formative stage, I had the good fortune 
to ask the eminent ichthyologist, Dr. David Starr Jordan, 
now president of Stanford University, what he considered the 
fundamental requirement of a stable system. His character¬ 
istic reply was, “There are only two ways of naming plants 
or animals, either to give them their oldest names or to give 
them any names you please/’ This epigrammatic statement 
represents well the difference between the new and the old 
systems. By the old, the standard is a moving one, chang¬ 
ing from decade to decade in meeting the literary taste and 
custom of the time, or in conforming with the individual 
liking—too often arbitrary or capricious—of some stronger 
and more prolific writer. By the new system, on the con¬ 
trary, the standard is a fixed one, and the possible errors of 
early practice are open to later correction, while the rare cases 
that do not appear to admit of decision by rule are necessar¬ 
ily in a position to be fully discussed and ultimately disposed 
of by agreement. 

The detailed criticisms made by Dr. Robinson can not for 
want of space and time be discussed here, nor are they per¬ 
tinent to the principles involved. Whether the name Konig 
or Koniga is the correct one, whether we shall write Bntneria 
or Buttneria, whether the binding of a separately paged supple¬ 
ment at the beginning of a book makes it no longer a supple- 
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mcnt, or whether albinos shall be treated as forms or as 
varieties, all these arc proper matters for the expression of 
opinion and argument. I know that the committee would 
have been grateful and would still be grateful to Dr. Robin¬ 
son or any other botanist for useful suggestions on these mat¬ 
ters, and that all communications of this kind would receive 
fair hearing and sober judgment 

For the errors of citation which Dr. Robinson has pointed 
out it is hardly necessary to apologize. Those who have sys¬ 
tematically verified by consultation of original sources of pub¬ 
lication all the page and plate references in any group of 
plants of even moderate size, will appreciate the enormity of 
the task that devolved upon the committee in dealing with 
more than 10,000 references, ninety-eight per cent, of which 
were finally verified. But all errors in the book will be recti¬ 
fied hereafter, and while the few that now occur may be 
temporarily annoying to the botanist who uses the list, they 
have nothing to do with the principles themselves. 

With reference to Dr. Robinson’s criticism that the check¬ 
list differs from current standards in its conception of genera 
and species, I wish again to point out that, while the check¬ 
list is more nearly in accord with the highest recognised au¬ 
thority, Engler and Prantl’s Natiirlichen Pflanzcnfamilien, than 
is any local or general descriptive American work, this fact 
has nothing to do with any system of nomenclature whatever 
and is not used justly as an argument in this case. Nor has 
the committee offered this treatment of genera and species as 
representing their combined judgment, for the contributor of 
each family is specifically and designedly named. The con¬ 
tributor is responsible for the matter, the committee for its 
presentation inproperform undertheprinciplesadoptedby the 
club. Whether Astragalus and Phaca shall be treated as distinct 
genera as most European botanists treat them, or whether 
they shall be thrown into one, as most American botanists 
have held heretofore, is a question on which the contributor 
of the Leguminossc, not the committee, has expressed an 
opinion. But all this aside, the disagreement between the 
contributors and Engler and Prantl are exceedingly few. 

I must correct one lamentable error into which Dr. Robin¬ 
son has fallen through a misinterpretation of one of the fun¬ 
damental principles of the new system. He says (p. iox): 
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“It will always be possible for an erratic botanist to throw together 
large genera like Aster and Briber on, Bidens and Coreopsis , Panic urn and 
Paspalum , thereby displacing many specific names which according to 
the rule of “once a synonym always a synonym” can never be revived. 
This outcome seems so preposterous that it must be stated that it is 
not merely the writer’s own unauthorized interpretation but the dis¬ 
tinctly expressed although unpublished view of one of the compilers 
of the list, who has been among the foremost in the cause of nomen¬ 
clature reform.” 

I fully agree with Dr. Robinson that the outcome he de¬ 
picts would be preposterous, and I take this opportunity to 
point out his error, feeling also some responsibility for not 
having made the case clear to him formerly. The phrase 
4 'once a synonym always a synonym” is unfortunate and mis¬ 
leading, and I have preferred to substitute for it in con¬ 
versation the equivalent phrase, “the rejection of homonyms. ” 
The principle is simply this, that after a name has once been 
published, the same name shall not again be a valid designation 
for any other plant, even though the original name should 
meanwhile have become a synonym of some other still older 
name. For example, the name Bigelovia has been applied to 
five or six widely scattered genera, all the earlier of which have 
been referred toother still oldergenera. The rule of the rejec¬ 
tion of homonyms renders the name Bigelovia, therefore, un¬ 
available for the genus to which it has been applied in recent 
years, and the check-list consequently takes up the next older 
name, Chondrophora. The force of the rule may be illus¬ 
trated by the fact that by the old system, if any one of the 
earlier genera named Bigelovia should at any time be re¬ 
vived, it would necessitate a change also in the name of the 
later and current Bigelovia, There are many cases in which 
under the old system the revision of a family and the conse¬ 
quent necessary revival of some old generic name would en¬ 
tail changes in the names of two or three other genera as 
well. Under the new system a change in one generic name 
can not affect any other genus. Moreover, quite the opposite 
of Dr. Robinson’s supposition, a restoration of the name Big¬ 
elovia would be perfectly valid, under this system, should the 
genus to which it was first applied be found really autono¬ 
mous and therefore require a separate designation. 

It is to be regretted that Dr. Robinson did not, while at the 
Madison meeting, bring forward for discussion his questions 
as to principles, for they undoubtedly were well understood, 
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and would have been ably explained, by many of the botanists 
present. Now that they have been adopted by overwhelming 
majorities in democratic botanical assemblages, we may well 
ask whether Dr. Robinson’s protest is not out of place, and 
whether he has any available substitute to offer or improve¬ 
ment to suggest. He surely cannot expect American botanists 
to revert to a now discredited system of nomenclature under 
which they had been chafing more and more for the past fif¬ 
teen years. 

Dr. Robinson’s remarkable statement of opinion that sta¬ 
bility is not the most important quality of nomenclature, fills 
me with amazement. After a reconsideration of this view, 
having in mind the relation which must exist between stabil¬ 
ity and ready intelligibility, he surely will not attempt to 
maintain such a position. 

Dr. Robinson’s statement (p. 103) that uniformity, consist¬ 
ency, and stability of nomenclature are in his opinion unat¬ 
tainable, confirms my impression that he has only the faintest 
conception of the strength of the new principles or the com¬ 
munity of opinion of which this simple list is the expression. 
One by one our botanists have become convinced that the 
new system is adequate to the requirements, and I cannot 
believe that Dr. Robinson, when he fully grasps the intent 
and the working of this code, can fail to be convinced of its 
utility. It would require too much space to recount the 
history of the new system, receiving successive impulses as it 
did from Henry and Arthur Adams in 1858, in conchology; 
from our own illustrious Baird in the same year, in orni¬ 
thology; from the now venerable Dr. Gill in 1861, in ichthy¬ 
ology; and in the past twenty years perfected by other emi¬ 
nent biologists with whose names and work we are familiar. 
The Rochester meeting of botanists was held in 1893, the 
Madison meeting in 1893, and now in the spring of [895 we 
are able to cite the following as some of the organizations 
which have already issued publications incorporating essen¬ 
tially the same principles of nomenclature as those under 
which the committee carried on its work. 

United States National Museum. 

United States Department of Agriculture, Division of Bot¬ 
any and Division of Forestry. 

Arnold Arboretum. 

Missouri Botanical Garden. 
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Columbia College Department of Botany. 

Torrey Botanical Club. 

Nebraska State University and State Botanical Survey. 

Indiana State Botanical Survey. 

University of Minnesota and State Natural History Survey. 

University of California. 

University of Wisconsin. 

University of Ohio and State Botanical Survey. 

Kansas Agricultural College. 

Systematic Botany of North America. 

Eli Lilly & Co., drug dealers. 

United States Official Pharmacopoeia of 1890 (the last is¬ 
sued). 

Sargent’s Silva of North America. 

The directors of many other botanical establishments, many 
scientific serials, and a very large number of individual bot¬ 
anists have also published in conformity with the same prin¬ 
ciples. Thus the new system seems to have those marks of 
early virility which are usually possessed by long needed and 
stable reforms. 

To hold that the ornithologists—to draw an illustration 
from a popular science—have not a more useful or stable no¬ 
menclature than formerly, or that they regret their reform, or 
that the movement has brought its early supporters into pop¬ 
ular disrepute, or that the revised names are now considered 
objectionable, is to question matters of fact. 

In closing, therefore, I feel justified in expressing the hope 
that Dr. Robinson and the few who think with him on this 
subject will lay aside personal prejudices and join the remain¬ 
ing nine-tenths of our botanists and almost all our concholo- 
gists, ichthyologists, herpetologists, ornithologists and mam- 
malogists, in a nomenclature based on scientific needs and a 
scientific method. 

United States National Herbarium , Washington , D. C. 



BRIEFER ARTICLES. 

Observations on the spider flower .—Cleomc spinosa L. is a tropical 
American annual, which has long been cultivated in flower-gardens 
for its curious spider-shaped flowers. In this vicinity it has escaped 
to rich neglected places about dwellings. Its especial choice is a 
neglected wood-yard or some uncultivated rich spot just outside the 
barnyard. I have in mind several such places where it has appeared 
annually for the past twenty years, so that it may be said that it is 
thoroughly “introduced.” The plant begins to bloom in July, and 
continues until frost. It attains a height of from four to six feet; the 
branches are long and spreading or drooping. The inflorescence is 
centripetal and terminal, and consists of long lax spikes of purplish- 
pink spreading flowers. The bracts are large and foliaceous in the 
fruiting spike. The peduncles are usually 33 ,nm long; the stipes are 
slender and about 55 mm long; the pod, when ripe, is near 5o mm long. 
There is a row of seeds along the ventral and another along the dorsal 
side of the pod or legume. When mature the valves fall off, the seeds 
are dropped and scattered, but the ribs along which the seeds grew 
remain; these with the stipes and peduncles are spreading and slightly 
pendent on the rachis. See Fig. i. There are four sepals which are 
long, and are reflected when the flowers are opened; they are 
early deciduous. The petals are four in number, 33*™ long, ovate- 
oblong and clawed; their attachment to the torus takes up about 
four-fifths of a circle, the lower fifth is not occupied. When fully 
opened they spread outwards and upwards at an angle of about 45°, 
so that their outer points form about two-fifths of a circle; the lower 
three-fifths of the circle being occupied by the stamens, the two form¬ 
ing an inverted cone whose apex is at the torus. The stamens are 
usually 55 mm long, six in number, and arc arranged in two sets of three 
each; one set on each side of the pistil. They spread outwards at the 
same angle that the petals do, and fill up the lower three-fifths of the 
cone formed by them and the petals. The pistil stands in the center 
of the cone formed by the four petals and six stamens; it varies in 
length, when the flowers first open* from 12 to 8o mm . The pistils develop 
in two series; for several successive days there will be only short 
or sterile ones, then for a number of days only long or fertile ones 
on a given spike. All the pods contain immature and unimpreg¬ 
nated ovules when the flowers first open, but the pistils that are 
short do not develop further, and soon the whole flower drops off, 
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leaving nothing but the empty bract; while the pods of the long ones 
n increase in size and mature an abund¬ 

ance of seed. The result is that the 
spikes are interrupted as shown in Fig. 1. 
In the fertile flowers the sepals, petals 
and stamens are dropped usually on the 
second day. This phenomenon was con¬ 
stant m all the numerous spikes I have 
observed this summer. 

For twenty-four hours before the flower 
opens the long stamens and pistils begin 
to bow downwards and backward and 





Cleome spinosa. 

' Fig. 1. A regularly interrupted spike. 

^ \ \ Fig. 2, A flower bearing a fertile pis¬ 

til; taken at 10 a. m. when it had begun 
to wilt XK* 

commence to protrude in a doubled 

S up condition above the point where 

the petals are wanting on the lower 
margin of the torus, their upper ends being held down by the convo- 
lutely folded petals until shortly after sunset. At this time the petals 
gradually unfold and liberate the stamens and pistil. The pistil 
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assumes an erect position while the stamens with the petals spread 
outward and form the inverted cone described above. The anthers 
do not open until about dusk, when every thing is ready for the wel¬ 
come visitors. These are attracted by a large drop of delicious nectar 
lodged between the bases of the petals and the pistil, on the torus. 
The repast is advertised by the four bright purplish-pink petals which 
stand just above it. These remain open the whole night, but as the 
sun rises the following morning their bright color begins to fade, and 
they with the stamens commence to droop, by the end of thirty-six 
hours they are ready to drop. 

The whole plant is covered with a glandular pubescence and gives 
off a rank disagreeable odor; while the flower alone has a slight 
pleasant balsamic odor. 

Its principaNisitors are the various species of humming-bird moths, 
humming-birds, honey bees and a number of wasps. The first and 
second of these appear to be the most beneficial, and are the most 
frequent visitors. In the act of taking honey both usually poise on 
their wings before the flower; in doing so the circle of motion formed 
by the outer points of the wings is just inside of the inverted cone 
formed by the six stamens and four petals. The pollen is thus scat¬ 
tered in all directions and thrown on the stigmas which are just ready 
to be fertilized. 

Another interesting phenomenon observed was that as the cool 
nights of autumn came on the stamens grew shorter and finally before 
they were killed by frost the anthers were nearly sessile, while the 
pistils continued to be either long or short as during the summer. 

I am unable to give a satisfactory explanation of the regular inter¬ 
ruptions of the spikes. At first I thought it was due to wet and dry 
periods, but further observation has contradicted this theory. Resides 
the various spikes on the same plant are frequently in opposite stages, 
some bearing short abortive pistils in their flowers, while other spikes 
are producing long and fertile forms. -J, Sciinkck, Aft. Carmel, III \ 

Observations on Knslouin. allilfla.— ' With Plate XI1 1 . —In Rusknh 
alhida Nutt, one of the axillary buds at each node is much stronger 
and more forward than the other, and forms branches while the other 
remains almost or quite latent. At first the weaker bud can scarcely 
be seen, but it becomes more prominent later and may finally develop 
several internodes, but never makes such great growth as the stronger, 
unless injury to the terminal and other axillary bud necessitates its 
further development. The more potent axillary buds form a contin¬ 
uous spiral, either right or left, and frequently right and left on differ¬ 
ent branches of a single plant. 
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An alternate pubescent line found on the stem is always on the side 
of the axis on which the stronger axillary bud occurs, and on the first 
internode of each branch on that side of the branch next the axis 
fiom which it arises. In rare instances the two axillary buds were 
found almost equally developed, in which case the main axis has two 
pubescent lines. As these strong axillary buds are apparent even be¬ 
fore the leaves to which they are axillary unfold, they are an obstacle 
to free growth and also points of greatest pressure in the bud. It 
would seem from this that the utility of pubescence is in this case to 
protect the delicate forming parts from the effects of pressure and fric¬ 
tion in the bud. 

In accordance with this view the axis, which has a more rapid growth 
than the leaves, has its pubescence directed downward, while that of 
the leaves is directed upward toward the apex, thus offering the least 
possible resistance to growth. 

Both Gray 1 and Wood, 8 in their descriptions of this plant, say that 
the flower-clusters are axillary, but it appears that the peduncle arises 
not from an axillary bud but at the side of the axillary bud which is 
in its normal position. The absence of the axillary bud oF the op¬ 
posite leaf explains this apparent anomaly. Instead of the flower-clus¬ 
ter arising from an axillary bud it terminates the axis and each suc¬ 
ceeding internodc of the stem arises from the stronger axillary bud of 
the preceding internode. 

Gray describes the inflorescence as a raceme-like cluster and Wood 
calls it a racemous umbel. The raceme and umbel both properly be¬ 
long to the indeterminate or botryose type of inflorescence, while the 
flower-clusters of Enslenia follow out the same determinate plan ex¬ 
hibited by the terminal position of the peduncles. This results in that 
form of the scorpioid cyme known as a bostryx, development follow¬ 
ing the same spiral in the inflorescence as that noted in the stem; thus 
the plane of each pedicel is at right angles to that preceding, and the 
fifth internode bears a flower opposite the first, and the sixth opposite 
that borne by the second, etc. 

The development of the weaker axillary bud into a flower doubles 
the number of flowers in the spiral and thus it occurs that the ninth 
flower stands opposite the first. 

Anthesis takes place in the order of the successive divisions of the axis 
and is in this order: first, third, fifth and second, seventh and fourth, 
ninth and sixth, etc., each pair of numbers corresponding to the buds 
arising from one node. 

1 Manual of Botany 343. 1889, [6th ed,]. 

3 Class Book of Botany 595. 1880, 
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The pollinia are quite small and occupy only the upper portion of 
the anther. They arc almost cylindrical and aie attached to the an¬ 
ther by placentas which break away with the pollinia forming a hyaline 
line along their outer sides as arranged in pairs. 

The pollinia of Asdepias with which they arc usually compared are 
huger, occupying the anther from base to apex. They are quite flat 
and do not exhibit the hyaline line seen in Enslenia.— Geo. H. Shull, 
Sulphur Giove , Ohio . 

Explanation of Plate XIII —Fig. i Knstema atbida Nutt, a node and 
cluster of flowers X i—Fig 2, Diagrammatic \icw of the inflorescence re¬ 
duced to a single plane —Fig 3 Anther with its appendage. X 10 —Fig 4 
Section near the summit oE the central column showing the arrangement and 
attachment of the pollinia X 27 — Fig 5 Section noar the base of the cen¬ 
tral column showing anthers quite empty X 27 —Fig 0 Pollinia X 32 — 
Fig. 7. Pollinia of Aiclepias uud^nala L X 32 

On the development of the bulb of tlieadder’s-tongne.— With Plate 
XIV.—In the Botanical Gazette for February, 1894 ,1 presented re¬ 
sults ot observations made in 1893, upon the adder’s-tongue, or spring 
Lily {Erythronium Amcncanum Ker.), and will here add, results of 
observations made in 1894 in hopes that as soon as the weather admits 
others will begin to make observations that may aid in determining 
questions of growth. 

Here at New Brunswick, N. J., the flowers are about a week later 
than in the vicinity of Washington, D. C., and nearly a week earlier 
than in the vicinity of Springfield, Mass., the blossoms of the Ery¬ 
thronium being about their prime here on April 27th last year; the 
runners being at their best about May 5th, and the seeds ripe June 
13th. The seeds are not easily found except when the exact spot 
where the plants gnow has been previously noted carefully, for very 
soon after blooming the plants begin to decay and often the seeds 
ripen with the ovary on the ground, the remnants of the plant being 
prostrate and partly hidden by later growths of vegetation. By the 
first of May the profusion of bloom had passed and buds were found 
only in sheltered spots. 

In the vicinity of Washington the anthers of B . Amcncanum Ker. 
observed were almost invariably dark brown; here the anthers 
observed were most frequently yellow, although the brown anthers 
were not rare. No direct relation was observed between the color of 
the anthers and the blotching on the leaves, as dark anthers were 
found on some plants whose leaves were free from brown, but freely 
blotched with white. The yellow anthers are often found associated 
with leaves thickly sprinkled with brown spots. Ail stages between 
these two extremes were found. As regards fertility, no comparative 
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laboratory experiments have been made here as yet, but the plants in 
the fields have about the same size of ovary in the case of the yellow 
as in the case of the brown anthers; but the best development reached 
by any of the plants seen was in those having yellow anthers. These 
grew in a cool, shady ravine, and within a few feet were other plants 
having brown anthers, which were but slightly inferior in develop¬ 
ment. 

Nearly seventy-five plants were examined in the field on May 3d, all 
of which had yellow anthers. These were in various stages, from the 
recently opened flower to the blossom that had fallen to the ground, 
but age did not seem to have any effect on the color of the stamens. 

The anther opens not by the throwing of the adjacent lateral pollen 
chambers together, but by the dividing of the dorsal and ventral parti¬ 
tions inward until the elasticity of the walls ruptures the thin remain¬ 
ing portion. 1 The upper half of fig. 1 illustrates by dotted lines the 
approximate path of such a rupture. This process begins at the base 
of the dorsal suture and extends upward, as shown in fig. 3, the dot¬ 
ted line indicating the probable position of the walls when fully 
opened. A transection of a fully opened anther is shown in fig 2. 
The pollen covered surface is thus exposed to the wind and insects. 

The active mature bulb of one year seems in some cases to be de¬ 
veloped from a bud of the previous year, the parent bulb being 
absorbed in the growth of the bud. Remains of this parent bulb are 
sometimes adherent to the new bulb, and such a case is shown at a y 
fig. 4. Here the husk has been carefully removed, and the sheathing 
stalk bent back to show more plainly some details. At b is a bud al¬ 
ready started although the bulb on which it occurs has not fairly be¬ 
gun its independent life. Figure 5 gives a longisection of a similar 
bulb showing the young bulb found within the active portion, which 
is marked with the vascular bundles. 

If two buds should develop from the same parent at the same time, 
there might be produced a growth similar to that in fig. 11, but such 
contact developments are more likely to occur by the growth of two 
runner-bulbs in contact. 

On account of botanical work at Cottage City, Mass., I could not 
continue my collecting during the summer, but my father, Mr. James 
H. Blodgett, kindly collected, at various dates ending with November 
28th, over six hundred bulbs of all sizes, from marked spots near 
Washington, D. C. This collection contains two cases of the “con¬ 
tact developments.” One of these is represented at fig. 11, and under 
careful examination they show no break in the husk; a small bud is 

1 This process is described by Van Tieghem, Traits de Botanique, 882. 
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developing near the base of the upper one and is pointed downward. 
It is the first rase noticed in which this omu red. Thai the secondary 
bulbs are really buds from the pumury but immature bulbs, is shown 
by the structure ol the runner-tip. This tip forms the terminal bud 
of the runner and is shown in fig. 6. The runner is hollow for nearly 
its full length when in its best condition, the tube tapering towaidthc 
upper part. Through the runner some vascular-bundles extend. 
Those are more highly developed near the parent bulb than at the 
tip, and are surrounded by cells which contain a supply of starch. In 
a section of a runner-tip at a point corresponding to A B, fig. 6, a 
structure like fig. 9 is seen, the irregular [latches being the bundles, 
and the line cutting off a portion being the boundary of the bud 
within the runner. Some of these runner-buds in shape closely re¬ 
semble the seeds, (compare fig. 7 a bud and fig. <S, a seed). Figure 7 
shows a longisection of a runner-bud, natural size, as it reaches its 
full development as a bud. It is now ready to absorb the runner and 
becomes a bulb. 

The bundle,/, is seen running down to the base of the bud, and is 
also shown in a similar position in the seed. The soft spongy portion 
of the seed is directed away from the placenta, as the point of the bud, 
just above, is away from the runner. In figs. 9 and 10, in a section of 
a bud similar to the trans-section A B of figs. 6 and 7, the structure 
is seen to be more highly developed, bearing a resemblance to the 
bulbs themselves. The bundles are more differentiated and more 
numerous, and the bud has begun to develop its internal sprout 

The growth of fleshy fibers from the upper part of the runner-bud, 
(See Bot. Gaz. 10: pL 7. fig. //. 1894.) noted in 1893 has not been 
seen since, but such fibers were well developed in that specimen. 

As the fibrous roots at the base of the mature bulbs are persistent 
through the year they are ready to start with the warm weather so that 
the plants have means for very rapid development, when spring 
opens. 

The immature bulbs develop their roots in order of their size, the 
smallest not producing theirs until the latter part of October, between 
October 26th and November 15U1, in 1894. 

Among the plants collected by the students oE Rutgers College last 
spring one Erythronium was brought in having two flowers, on sep¬ 
arate pedicels, but springing from the same point of the plant, which 
was otherwise normal. In the general herbarium of the institution is 
a plant bearing a third leaf, which springs from the stem just below 
the separation of the normal leaves. This third leaf is considerably 
smaller than either of the others. Another plant has a blossom, with 
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the bulb less than an inch and a half below the surface. It was ap¬ 
parently trying to get deeper, as a strong runner had started from the 
bottom of the bulb.— Frederick H. Blodgett, Bulge?s College, j\'c?u 
Brunswick , N. J. 

John K. Redfield.'—The death of Mr. John H. Redfield, conservator 
of the herbarium of the Academy of Natural Sciences of Philadelphia, 
which occurred in that city on the twenty-seventh of February, is 
regarded as a serious loss to the science he loved. He was for many 
years a member of the car-wheel manufacturing firm of that city, Asa 
Whitney & Sons, the founder of the firm being his father-m-law. His 
spare time from his business was devoted to self-culture, especially to 
learning languages, and studying natural history. He became a thor¬ 
ough Greek and Latin scholar, and continued the acquisition of mod¬ 
ern languages through life, having mastered Spanish but a few years 
before his death. In natural history he was proficient in chemistry, 
mineralogy, conchology, and botany—the later years of his life being 
wholly devoted to the latter pursuit. In the knowledge of ferns he 
had few superiors anywhere, and workers in this group of plants were 
always happy m examining his rare collection, and profiting by his wide 
knowledge. The greatest monument to his labors will be the herba¬ 
rium of the Academy of Natural Sciences of Philadelphia. 

He retired from active business in 1885, and from that time devoted 
his whole time to building up this herbarium. Though with good mate¬ 
rial collected by many eminent men, it was in a sad state in the early 
sixties. On the death of Elias Durand, only one worker was left to 
give a few hours a day to its care. Its condition may be imagined by 
the reply of Dr. Gray to an application for a share in some specimens, 
‘hvhat is the use of throwing valuable material into a dust bin?” The 
letter, shown to Mr, Redfield, stirred a strong desire to give encour¬ 
agement* During his noon recess from business he would call to en¬ 
quire how the work was coming on. From this beginning he left the 
herbarium at his death with over 35,000 species of flowering plants 
and ferns, accurately determined, with many suites of specimens to 
show geographical range and variations, with a very large number un¬ 
described, He had undertaken the immense labor of verifying and 
fastening to sheets the huge collection, and had more than half com¬ 
pleted the task, leaving an unfinished genus on the table to take to 
his death bed. By his will he leaves all his books and collections of 
natural history to be sold, the proceeds to be devoted to continuing 
the work on the herbarium. This will start a “Redfield Memorial 
Hebarium Fund,” by which the memory of his unselfish labors will be 
perpetuated. 
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He was born July to, 1815, at Middletown, in modern times Crom¬ 
well, Connecticut. When a young man became acquainted with Prof. 
Torrey in New York and Dr. Gray, through membership in the New 
York Lyceum of Natural History. In 1846 he was elected to mem¬ 
bership in the Philadelphia Academy, Always declining election to 
any high honors in the institution, he was glad to fill positions of use¬ 
fulness. He served long as one of the Council of Management, and 
at his death had filled for many years the responsible position of 
chairman of its publication committee. Imminent botanists from many 
parts of the world made their calls on him when passing through Phila¬ 
delphia. 

“The Flora of Mount Desert Island, Maine,” was his latest work, 
prepared in conjunction with his friend Edward L Rand, and issued 
last year. The modesty of Ins nature may be inferred from the sub¬ 
title, “A Preliminary Catalogue,” as no more complete local floia has 
probably been issued. He derived much satisfaction in his last days 
from the numerous letters commending the stand taken in that work 
against violent changes in plant nomenclature, his main point being 
the impossibility of practically carrying out without endless confusion 
that which might be correct as an abstract proposition. The Academy 
will soon publish a memoir giving an abstract of his life and services 
to science. In the language of one of his colleagues, “an association 
of the past eight years made me familiar with his beautiful character. 
He was always high principled, single-hearted, charitable, kind and 
helpful,—an affectionate friend, a wise counsellor, an upright judge.” 
—Tiiomas Meehan, Germantown, Philadelphia . 

George Hunt.—In the death of Mr. George Hunt botanical science 
in Rhode Island has met with an irreparable loss. For over sixty 
years he has been familiar with every bog and wood in the state. 
When over eighty he could outwalk all his younger companions. I le 
never seemed to know fatigue. Even for the nooning he never sat 
down, but ate, and that sparingly, while searching the rocks or glens. 

He was a true wood-lover. The plants seemed to guess his feeling 
and to do their very best for his delight. For many years lie was 
the chosen guide of some of us younger men, who all loved him with 
tender regard. His character was as sweet and pure as the aroma of 
the mayflower. It was a precious privilege to accompany him on a 
walk. Each year we went with him to welcome the hepulica. Sweet, 
unobtrusive, gentle, he could be roused to earnest remonstrance, or to 
contest a wrong. He was eminently a right minded man and a 
true gentleman. 
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Tie was one of the earliest members of the A. A. A. S., and always 
glad to attend its meetings, lie was a life-long member, too, of the 
Rhode Island 11 011ieultural Society, and the Providence Franklin So¬ 
ciety, and a mcmbri of that group of Rhode Island botanists that in¬ 
cluded at one time Geoigr Thurbcr, J. W. Hailey, S. T. Olney and A. 
I*. C’oldei. He was peisonally known to doctors Torrcy and Gray, 
and had sent spe« imens to IIatve\. As was often the case in those 
earlv da\s, In* had enhanced several sciences and divided his life be¬ 
tween entomology and botany. In his garden he grew the most pre¬ 
cious wild floweis and made ever\ one welcome to their enjoyment. 
I Ie |massed away mi Fob. .Mst at the ripe age of eighty-four.—W. 
WmiMVN Uulkv, Piovitieine, A\ L 

The Systematic Botany of North America. -The Board of Editors 
of tin* u S\stL i mati<' Botany of North Vmciica” announce the following 
arrangements fm* the piesentation of groups tints far decided on. 
Olhei assignments will be repmted as made, and also such changes 
as mav arise 111 the present arrangement. It is requested that collect¬ 
ors communicate material for study to the monographers, even of the 
<oinmonei and well known species, so that Lhe geographical distribu¬ 
tion imn be presented as accurately as possible.— N. L. Biutton, 
C/ttih iihin , Columbia (ollt x i;t\ jVt *v York. 

Myxomyeetes; Mr, <). F. Cook, Huntington, N. Y. (at present abroad), 
Sehi/omycetes: Prof, 11 , L. Russell, University of Wisconsin, 
C’hlorophyeea 1 : hi charge of Prof. Geo. h. Atkinson, Cornell Univer¬ 
sity. 

Phycomyeetes: Prof. Byron I), llalsled, Rutgers College, New Bruns¬ 
wick, N. J. 

Sarcharoni}rules: Dr. J, Christian Bay, State Board of Health, Des 
Moines, Iowa. 

Taphrineie.: Prof, Atkinson. 

Itelvellineiv: Prof, htieien M. Underwood, Greencastle, Ind. 
dki/i/iiieie, Pliariiimem: Mr. KliasJ. Durand, Cornell University. 
Fungi Imperfect!: Prof. llalsled, and Mr. J, JL Fllis, Newfield, N, J. 
Usiilagimuc: Prof, llalsted. 

Urediueiv: Prof. J. C. Arthur, Purdue University, La Fayette, End. 
Polyporinem: Prof. Underwood. 

Boletineie, Agaricinem: Prof. Clias. II. Peck, State Museum, Albany, 
N. Y. 

Gasteroraycctes: Mr. A. IK Morgan, Preston, Ohio. 

Hepaticae: Prof. Underwood. 

13—Vol, XX.—No. 
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Musci: Acrocarpi, Mrs. N. I,. Britton, Columbia Went a - 

carpi, Prof. C. R. Barnes, University of Wisconsin; XV/at;//, 

Mr. John K. Small, Columbia College. 

Pteridopliyta: Prof. Underwood. 

Typhaccaj, Sparganiacem, Nuidarum, Juncnginacem; Manuscript of tin; 
late Dr. Thos. Morong. 

Alismacese: Mr. Jared G. Smith, Missouri Botanical Garden. 
Hydrocharitacece: Manuscript of Dr. Morong. 

Grammes: In charge of Prof. h\ Damson-Scribner, U. S. Department 
of Agriculture. 

Cyperacere: Prof. L. H. Bailey, Cornell University, and Prof, N. 1 ,. 

Britton, Columbia College. 

Aracese: Manuscript of Dr. Morong. 

Lemnaceoe: Mr. E. P. Sheldon, University of Minnesota. 

Eriocaulacem: Manuscript of Dr. Morong. 

Commelinacere: Mr. J. N. Rose, U. S. Department of Agriculture* 
Juncaceae: Mr. F. V. Coville, U. S. Department of Agriculture. 
Liliaceae; Mr. J. N. Rose. 

Smilaceae: Manuscript of Dr, Morong. 

Dioscoreaceos: Prof. A. S, Hitchcock, Kansas Agricultural College, 
Manhattan, Kansas. 

Saururacese, Piperacere, Casuarinaceaj: Mr. T. II. Kearney, Jr., I J* S. 

Department of Agriculture. 

Juglandaceae; Prof. Britton. 

Myricaceae: Prof. Britton. 

Leitneriaceae: Prof. Win. Trelease, Missouri Botanical Garden* 
Salicaceae: Mr. M. S. Bebb, Rockford, Ill, iSa/ix). 

Betulaceae, Fagaceae, Uhnaceae, Moraceac: Mr. Geo. B, Sudworth, 
U. S. Department of Agriculture. 

Urticaceae, Loranthacoae, Santalaceae, Olacaeeae, AristalorUiaroae; 

Mr. T. H. Kearney, Jr. 

Polygonaceae: Mr. John K. Small. 

Chenopodiaceae: Mr. Willis L, Jepson, University of California. 
Amaranthaceae: Messrs. E. B.Ulineand W. L. Bray, Duke Fore,si Uni¬ 
versity. 

Phytolaccaceae: Prof. Hitchcock. 

Portulacaceae: Mr. Jepson. 

Nymphaeaceae: Prof. Chas. A. Davis, Alma College, Alma, Mich. 
Ranunculaceae: Prof. Britton. 

Menispermaceae: Prof. Hitchcock. 

Calycanthaceae: Mr. T. H. Kearney, Jr. 

Geraniaceae, Oxalidaceae, Linaceae: Prof. Trelease. 
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Malpighiaceae, Zygophyllaccac, Rutaccae: Miss AnnaM. Vail, Colum¬ 
bia Colley. 

Nimarubaceao, Bmscrareac, Mcliaccae: Mr. Sndworth. 

Polygiilaceae: Dr. Win. H. Whcelock, Columbia College. 

Callitiu haceae: Studies of Dr. Morong. 

Malvaceae: Mr. J. Burtt Davy, University of California. 

Gullifovue, Ilypericaceae: President John M. Coulter, Lake Forest 
University. 

Cistaceae: Prof. Britton. 

Kmpetraceae: Prof. Hitchcock. 

Jiimnauthaccae, Aquitobaceae, Celastraceae, Hippocrataceae, Staphyl- 
eareae, Aceraceae, I Iippocastanaceae, Sapindaceac, Balsamina- 
ceae: Prof. Trealeaso. 

Rhamnaceae: Mr. Jepson. 

Vitarcae: Prof. L, II. Hailey. 

Loasaceae; Dr. Wheelock. 

Caetacoae: Piesident Coulter. 

Thymeleaceno, Kleagnaccae: Prof. Hitchcock. 

Ilaloiageao: Studies of Dr. Morong. 

Araliaceae: Prof. Hitchcock. 

Umbolliforae: Pres. Coulter and Mr. Rose. 

Cornaoeae: Pres. Coulter. 

Clothraceuc, Pyrolaceae, MonoLropaceac, Lennoaceae, Ericaceae, Dia- 
pensiaceae: Mr. 1«\ V. Coville. 

Myrsinaceae, Primulaeeae, Plumbaginaceae, Sapotaceae, Ebenaceae, 
Symploeaauc, Styracaceac, Oleaceac, Loganiaceae: Mr, Small. 
Cenliunareae: Mr, Clm L Pollard, U. S. Department of Agriculture. 
Borraginaceae: Prof. Kdw. L. Greene, University of California, 
Verbenaceae: Prof. Hitchcock. 

Solanuceue, Hmpulnriiicrac: President Coulter. 

Chichoriacene, Coiupositae: Prof. Greene {Aster and SolMago by Prof. 
Thos. C. Porter, Lafayette College, Easton, Penn. 



EDITORIAL. 


It is hard to eliminate personal prejudice from any discussion ot 
the nomenclature question, and as the contention proceeds extreme 
views seem to become more pronounced. Such a condition of tilings 
is always unpleasant, but it is necessary, and all progress is the result 
of contest between conservative and radical, ft would be unfortu¬ 
nate it either spirit had its way unchallenged. What we should desire 
is a resultant ot opinions, for no one should have the temerity to be¬ 
lieve that his own personal views are the only ones worthy of accept¬ 
ance. For this reason, it is probable that permanent good will come 
from the discussion now attracting so much more attention than its im¬ 
portance deserves. 

The Gazette has been more conservative than radical, but it has 
always been open to conviction, and has allied itself with every move¬ 
ment that has promised to advance the interests of American botany. 
At the same time, it has repeatedly urged that ripe preparation and 
experience are necessary in the direction of any profitable change. 
One of the greatest obstacles in the way of the proposed American 
code of nomenclature has been the eager and hasty fashion in which 
it has been applied in all sorts of lists by all sorts of botanists. We 
are firmly convinced that the fundamental principles of the proposed 
code are sound and tend to permanency, but its hasty application has 
brought about some unwise and unwarranted changes. Nothing short 
of monographic study can properly apply any code of nomenclature. 
We question whether many of the younger botanists who are publish¬ 
ing in this coimtry really appreciate the amount of critical skill and 
wide investigation involved in questions of synonymy. Much of (he 
synonymy that has been handed down to us is but reputed synonymy, 
and when these transmitted opinions arc simply juggled according to 
any code of nomenclature the confusion is likely to be increased. 

Even if a code acceptable to all could be formulated it would lake 
many years of study by all of our systematic to properly apply it 
throughout the American flora, and until it can be done with certainty 
it should not be attempted. An old name should .stand until a 
thorough and competent investigation has proven it faulty. In this 
we are not condemning the action of the Botanical Club in directing 
the application of the Rochester Code by a committee to the “Man¬ 
ual flora.” We believe that action was wise and in the result we have 
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illustrations of the working of the rules which will serve to clarify dis¬ 
cussion and form a basis for iuturc action. The “List” prepared by 
that Commit lee must not be looked upon as a list of the authorized 
names of our eastern plants. While the general principles of the 
American code are believed to be sound, certain details seem to work 
unhappily in that last, and certain things arc left unsettled. Only 
careful consideration ran suggest the necessary modifications. Our 
taxonomists ought to give serious thought to all these questions this 
year. We particularly commend to their consideration the proposi¬ 
tions by Messis. Asrheison and Bugler elsewhere recounted. There 
should be wise action taken at Springfield this summer. 

Tueuk is a consci vat ism which means self-opinionated obstinacy, 
anti a radicalism which means a greediness for change. With neither 
of these should we have any sympathy. But the conservative and the 
radical who are open to conviction are in the proper judicial attitude 
to settle this question. Our contention, therefore, is by no means 
against the American code, for we are partly responsible for its pro¬ 
mulgation, but against the idea that all its details are finally settled, 
and more than all against its hasty and unstudied application, 

*** 

Tub uropomkj) “Systematic Botany of North America” has been 
placed upon a sure financial basis, and work has already been begun 
upon many parts. The present assignment is published elsewhere in 
this number, covering nearly half the entire work. Whatever may be 
said of its general merits it marks an important stage in the co-opera¬ 
tive spirit of American botanists. A uniform style of presentation has 
been adopted, that is, as uniform as widely different groups will per¬ 
mit; and a system of nomenclature has been outlined for general 
guidance. Further than this each monographer is as independent as 
though the work were all his own, and the work of editing will only 
concern itself with seeing that uniformity of style is preserved. Di¬ 
versity of opinion may and does exist as to some of the rules for gen¬ 
eral guidance, but when once adopted it needs no argument to show 
that they must be followed. The really significant part of the work, 
the subject matter, is in the control of the individual monographer. 
As a consequence, this great work offers the largest opportunity for in¬ 
dependent individual effort in systematic botany that has ever been 
given in this country. As a result, our whole flora will be passed in 
Tcview as it never lias been before, and the facts brought to light will 
form the basis of future work even though many of the opinions ex¬ 
pressed may be discarded. 



CURRENT LITERATURE. 


IMmnimcul botany. 

For the student of pharmacy two sciences, chemistry and botany, are 
indispensable. Of the two, chemistry find* the most continuous ap¬ 
plication, and as a consequence students of pharmacy are given 
thorough courses in chemistry, pure and applied. Ihit the botany 
has always suffered, and attempts are numerous to pioduee in the 
form of a text-book or a laboratory guide some short cut to what is 
considered a sufficient knowledge of botany to enable the student to 
recognize the vegetable drugs. The book before us is a manual ot 
organic materia medica 1 with a prefatory part i entitled pharnuual 
botany . It is with this chiefly that wc are concerned* 

And we remark at the outset that Prof. Sayre’s introductory section 
is out of date. Why should M. C. Cooke’s quotation from Lankes- 
ter (!) on the distinctions between plants and animals be quoted to 
the extent of half a page when the student is told in a footnote that 
these are of historic interest but is given no real information on the 
differences, or rather the resemblances? 

The first chapter, miscalled morphology, is an illustrated glossary of 
the descriptive terras for phanerogams, among which the gynuio- 
sperms figure as a “polycotyledonous” division coordinate with di- 
and monocots. 

The second chapter, miscalled structural botany, treats of the histol¬ 
ogy of vascular plants, with special reference, it is said, to the needs 
of the student of pharmacognosy. While the first chapter was an in¬ 
adequate account of the organs of the higher plants, the second is 
eally ridiculous as an introduction to their histology, illustrated as it 
is with the antiquated—lor the year 1895 the grotesque figures from 
Bentley’s Manual of Botany. The chapter covers 35 pages in all, of 
which are devoted to starches, while the remaining cell contents 
are treated in 3 pages; forms of cells in x page; systems of tissues in 
half a page; and the anatomy of the stem in 2 pages! 

if The cavity left in the cell by its disappearance pthis protoplasm 
becomes assimilated’] is called a vacuole.” As one method we are 

1 Sa,vre Lucius E.:—A manual of organic materia medica and pharmacog¬ 
nosy; an introduction to the study of the vegetable kingdom and the vegetable 
and animal drugs, comprising the botanical and physical characteristics, sourco, 
constituents, and pharmacopcelal preparations, with chapters on synthetic or¬ 
ganic remedies, insects injurious to drugs, and pharmacal botany. 8vo. pp.SSS* 
figs, 543. Philadelphia: P. BlakiQton, Son &Co. ( 1895. 

im 
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told that “the cell divides by an ingrowth of (he cell-wall:” while the 
only other mode of division is by free cell formation. Glands and 
secretion reservoirs, structures which one would suppose of great in¬ 
terest to the pharmacist are dismissed in 12 lines. But it is useless to 
go into lurther details. Prof. Sayre is undoubtedly competent to write 
about materia medico., but he is not competent to write about botany, 
and it is a pity that ho undertook to prepare this part of his book, for 
it is unworthy of the larger special part and of the handsome dress in 
which the well known publishers have clothed it. 

A manual of histology. 

A new laboratory manual tor classes beginning the study of vege¬ 
table histology is being perfected and will be issued after a time. It 
is by Professors M. JJ. Thomas of Wabash College and W. R. Dudley 1 
of Stanford University. It is the outcome of a number of years ex¬ 
perience and trial, first in the laboratory of Cornell University and 
afterward in the institutions with which the authors are now connected, 
In the division of labor Part I on technique and also the editorial su¬ 
pervision of the whole work has fallen to Prof. Thomas, and Part II 
on laboratory directions and also the general plan of the whole book 
to Prof. Dudley. 

The aim of the authors is to furnish concise and detailed direction 
for the elementary study of cells and tissues according to the most ap¬ 
proved methods of manipulation. The idea is to lead the student 
who enters the laboratory, where the microscope and microtome are 
the chief instruments, through a careful and well-thought-out course 
of instruction from the handling of a compound microscope to the 
preparation and examination of serial sections, and to familiarize him 
with the most common lorms of tissues of the vegetative organs of the 
higher plants. Numerous references are made to standard text-books, 
that are likely to be found in a well equipped laboratory. 

As an aid in teaching (he pupil exact methods at the outset of his 
course, the work is admirably conceived and will doubtless meet with 
favor. The plates are somewhat lacking in the finish of the drawings 
and in their arrangement on the page, but are serviceable. 

A monograph of the Mycetozoa. 

If any one imagines that in our abounding zeal for histological and 
physiological research among the higher plants the investigation ot the 
so-culled cryptogamic world is likely to be forgotten, a glance at recent 

1 Thomas, Mason B. and Dudlev, William R,—A laboratory manual of 
plant histology. Preliminary edition. The authors, CrawfordsviUe, 1894, 8vo* 
US pp. 15 pi. $1.50. 
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literature will certainly reassure him. To sav nothin# of bacteriology, 
which is in itself a science, work in all linos among the lower forms 
of life was surely never so great as now. Take even (I1.1l small gmup 
of organisms, the myeolo/.oa, wluoli forms the topic of Urn volume l*e 
fore us 1 and here W’e have treating the same siil>je< L two immoguph, 
in the English language within as many veais. These I wo <ompie 
hensive works represent, of course, dilleient collections; but th.il such 
works, handsome, costly works, should appear at all is evidence of 
the universal, cumulative interest lately loused in the mgamsms of 
which the volumes treat. 'L'lie former volume dealt with the collec¬ 
tions of Myxogaslres, or, as they are familiarly called, slime molds at 
Kew; the present volume treats ol the colled ions, equally rich, which 
have place in the magnificent herbarium of the llritish Museum. Mr. 
Lister, the present author, has been long a student ol his subject, has 
had access to all the largest collections, especially American collec¬ 
tions, in the world, has the advantage of writing hist, and has conse¬ 
quently given us the best account of the Klimc-iunlcls that has so far 
appeared: nevertheless it is plain for many reasons that the last word 
on the subject has not been said. Mr. Lister, adopting Do liary’s 
view of the relationship of the group and following the wavering au¬ 
thority of Rostafinski calls the organisms he discusses Mycetoma. This 
name was substituted by De Bary for Myxomycetes Link,"simply to ex¬ 
press his view that the organisms in question were animals rather 
than fungi. Both names are bad on etymological grounds and have 
the further disadvantage of supplanting the old appellation Myxogas- 
tres Fries, which has no etymological falsity. Myxogastrvs ought to 
stand as it was correctly applied and limited. 

In his arrangement Mr. Lister follows Rostafinski; lmt in almost 
nothing else; the Polander’s species arc thoroughly revised and a 
great many go down as synonyms of each other, In this revision Mr. 
Lister is not always consistent. For instance: the form familiar to 
American students as Clathroptychium niguUmim (Wallr.) R. is, in the 
face of Rostafmski’s protest, Shnowee p. 225, written down under the 
generic name Dictydhvthalium, , adopted under mistaken conception by 
Rostahnski in his university studies, and committed to Fucktd for 
publication in Symbol g Mycologies , 1873. Rostafinski was the first to 
discover his mistake, and as cited made the necessary corrections, 
1874-5, and the name in general use resulted. Under the circum- 
stances it might, one thinks, have been allowed to stand. But, now 


1 Lister, Arth ur A monograph of the Mycetozoa, being a descriptive cat- 
^i°% e °J the sp ^? ies J ln the herbarium of the British Museum. Sva pp. — 
pi 78. figs. 51. London: 1894. " 
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for specific name we must say A plambcitm Rost., though Roslafinski 
never railed the species plumbeum! Plumbed is the oldest specific 
name applied to the object, it is true; but it was under an entirely 
dilferent genus, viz., Fuhyo plumb*a Seliuin. 1803. Aerording to Mr. 
Lisler’s own uiliiig t lit* spmrs should now be railed A applets a turn 
Rost., for that adopts “the (iist authentic specific name published 
under the genus in which the species now .stands.” Whatever we 
may think of the rule, Air. bister does not always observe it. The 
generic < linages are on the whole few. Ophiotheca disappears, merged 
with J'eriJiona, and Tilmottothe and J'hysannn arc consolidated as 
they should be. On the other hand we gain a new family, Margari - 
IthWy to include the geneia, J\Iaryaj i/a, Diane met, and Pt ototriehia. 
The changes in the present volume, as indicated already, come in the 
way of consolidating species. To make too many species is not good 
and revision is always in order; but the crowding of too many forms 
under one specific name is a sin in the opposite direction, induces 
confusion and will by and by provoke a change. Compare, for in¬ 
stance, Physantm compresstiM) Physantm berkeleyi , etc. On the whole 
the book will be exceedingly useful to students. The little wood-cut 
sketches will generally aid in the determination of genera and many 
of the most common species are figured in the plates. These are in 
the main excellent, reproduced by photographic process from water- 
color drawings. As a consequence those representing species whose 
natural colors are black and white are reproduced best. The publi¬ 
cation is by the Trustees of the British Museum, and they may well 
share with the author congratulations 011 the completion of a beautiful 
and very successful piece of thoroughly scientific work.— Macb. 

Minor Notices. 

Tun first innu.iCATtON from the Field Columbian Museum, 1 of 
Chicago, gives an account of the founding of the museum and a brief 
description of its present collection, with illustrations. The botanical 
department is in charge of Dr. C. K. Millspaugh. It occupies the gal¬ 
leries, and is particularly rich in forestry exhibits. No mention is 
made of the rather large herbarium which forms a part of the collec¬ 
tion, but which for obvious reasons can not lie displayed. It is en¬ 
couraging to botanical students that so notable a museum should put 
botany on an equal footing with zoology and other departments. 

Dr. Rocand Tiiaxtkr has continued his publications on Laboul- 
beniaeeae by a recent paper in Proc, A?ner . Actul fiO: 467. The gen- 

'Publicntion I. An historical and descriptive account of the Field Columbian 
Museum, ^Chicago, 1894. Vol. 1, no. x. 91 pp- Hlust. 
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eiic name Acanthomytcs Thaxter is changed to Rhachomyces Thnxtcr 
on account of preoccupation, and a seventh species added. Two 
new genera are established, Diplomyu's and Einantluuomvuw, and 
twelve new species are added to hahoulhenia . We are infotiued that 
twenty-four quarto plates, including 600 figures, illustrating these and 
all the other Laboulbeniarcae described by Dr. Thaxter, have been 
completed, and will be published as soon as suitable arrangements 
can be made. We sincerely hope that a publisher will lie secured at 
an early day. 

Campbell's Biology 1 is another one-sided book from the botanist’s 
point of view There is a chapter on plant tissues, one on plant struc¬ 
ture, one on yeast, one on protococcus and glueocupsa, and one on 
bacteria (together 42 pp.). The rest is almost purely zoological, and 
seems to be accurate and well-put, though much condensed. The 
botanical part is good, what there is of it. Hut the book would be 
better without such an inadequate treatment of the life-work of plants. 

A handy volume of about one hundred and twenty pages, in pocket 
form, dealing with the organic drugs of the United States Pharmaco¬ 
poeia has been compiled by John S. Wright, 9 botanist to the large 
pharmaceutical establishment of Eli Lilly & Co,, of Indianapolis, 
Ind. Over two hundred and fifty vegetable drugs are treated in a 
very compact but comprehensive manner. Under each is briefly 
stated the name, source of the drug, character of the plant, range and 
habitat, constituents of the drug, properties, dose and preparation. 
The non-pharmaceulical student would have been glad of an index. 
The work bears evidence of careful preparation. It is well printed 
and bound, and must serve a useful purpose. It is distributed by the 
firm, to whom application may be made, or to the author, 

* Campbell, H. J.:—Toxt book of elementary biology. 8 vo. pp. xil-pafy. 
figs. 136. London: Swan Sonnenschein ft Co. [New York: Macmillan ft Co,] 

1893. 

2 Wright, John S.A guide to the organic drugs of the United Slates Phar¬ 
macopoeia, 1890, containing, in addition to the brief account of organic drugs, 
a conspectus of the natural orders of plants mentioned, and glossaries of the 
botanical and medical terms used. Narrow 16 mo. pp. 118, Eli Lilly ft Co,, 
Indianapolis, 1895, 



NOTKS AND NEWS. 

Tin Svi 1 < wit Kun< jorum by Prof. \\ A, Saccardo is to be continued. 
Volume IX is now in preparation. 

'I’m*: rf. \np iNnmuu.w, in tiie light of evolution is the title of a pa¬ 
per by Brol. L. IT. Hailey, read bet ore the Biological Society of Wash¬ 
ington on Jan. uth. 

Tin Microscopical Hitllkiin will be issued by Queen & Co. for 
the pTOsetit year as heretofore. It appears bimonthly, at the subscrip¬ 
tion price oi 2$ cents a year, and contains many good things for work¬ 
ers with the microscope. 

Tim Mvkcu NOMMKRof the Amu uan Mia ouopiialJournal is of spe¬ 
cial interest to botanists, inasmuch as it contains a good portrait of 
Dr. Samuel Lockwood, so well known among the botanical fraternity, 
and also an artificial key to the genera of lichens, prepared by Mr. L. 
A. Willson. 

Ifthosk who use live marine algm in their courses of instruction 
will indicate to the Cambridge Botanical Supply Co. the time of year 
when they need such specimens the Companypropo.se to prepare and 
issue a schedule of shipments. These have been successfully made as 
far weht as Nebraska, 

Thk ritmmkr school at the ITniversityof Wisconsin offers botanical 
instruction by Professor Barnes, Dr, R. H. True, and Mr. F. D. Heald. 
Courses in general morphology and experimental physiology, and spe¬ 
cial work for advanced students are offered. The school begins July 
8th and closes August x6th. 

In thk Hummer school of Cornell University, July 8th-August 16th, 
botany will be in charge of Prof. Rowlee. Courses are offered in sys¬ 
tematic botany and histology; also a “general course” consisting of 
lectures upon the natural groups of plants accompanied by appro¬ 
priate studios in the field and laboratory. 

A iSTTMmkk simoon of cryptogamic botany will be held in the labor- 
atoryof the Cambridge Botanical Supply Co., Cambridge, Mass., begin¬ 
ning July 5, rXos, and continuing five weeks. Laboratory work and 
lectures will embrace courses in general cryptogamic botany for teach¬ 
ers, covering recommendation!* of “Committee of Ten,” and economic 
mycology for investigators, with special attention to culture methods 
and literature, 

Dr. [Fauvry W. Wilky has just published an account, with plates, 
of the culture, properties and uses of the “sweet cassava” {Janipha 
Manihot) of southern Florida and tropical America. It seems to be an 
exceedingly valuable human and cattle food, yielding a large amount 
of easily separated starch, and well suited to cultivation in the south¬ 
ern portions of the Gulf states. The publication is Bulletin 44 o£ the 
Division of Chemistry, U. S. Department of Agriculture. 

I*»7l 



188 


The Bota7iical Gazette . 


[April, 


The methods and aims of the horticultural department of Cornell 
Uni versify "are set forth with some detail m an interesting article in 
the American Florist ( 10 : 557. raja 1895) by Mr. Michael Darker. 
While the methods pursued are strictly scientific and the results often 
of great interest to botanists, the primary design of the work is to de¬ 
velop the knowledge and practice of horticulture. 

The proceedings of the Davenport Academy of Sciences (fi: part 
I) contains an excellent portrait of Dr. C. C. Parry, and also a bio¬ 
graphical sketch by Dr. C. H. Preston. Mrs. Parry also furnishes a 
complete list of titles, the number of which is much larger than bot¬ 
anists will expect, as Dr. Parry’s writings were scattered through num¬ 
erous publications. 

Professor E. L. Greene publishes a new Californian Ccanothus in 
the Kcw Bulletin for January. The sheet of type specimens is at Kew 
and seems to be unique. The plants were collected long since by 
Lobb, probably in the Coast Range. It lias piobably been confused 
with C\ divaricatus i but its white-glaucous branches and branch lets 
distinguish it, along with other characters, and suggest the specific 
name leucodermis . 

An emergency poster, in relation to Russian thistle, printed on a 
sheet 20 by 24 inches, has been sent out by the Ohio Experiment Sta¬ 
tion as a supplement to Bulletin 55, to warn farmers and acquaint 
them with the appearance of the much dreaded weed. Good illustra¬ 
tions and brief description of the weed make it easy to be recognized 
by every one. This method of displaying posters throughout the slate, 
if it can be properly done, must be a rapid way to acquaint a large sec¬ 
tion of country with new facts of moment. 

Botanical work at the Department of Agriculture is developing 
rapidly in the number of separate organizations and is increasing in 
scope. The Division of vegetable Pathology has had Physiology 
added to its title, an enlargement of name to cover physiological work 
which has been going on for some time. The Division of Grasses and 
Forage Plants has been newly organized, cut off from the old Division 
of Botany. These two Divisions, with those of Botany and Forestry, 
constitute a broad range of botanical investigation, and should yield 
large results. 

A WELCOME DEPARTURE for biologists will be the division of the 
subject matter of the journal, Ccntralblatt fir Baktcriologie and Para • 
sitenkunde, into two separately issued parts, beginning with the present 
year. t The first part will contain medical bacteriology and animal 
parasites, and the second part general, technical and agricultural bac¬ 
teriology and plant diseases. It will be a saving of much labor and 
a great convenience to have the non-pathological portion of bacteri¬ 
ology free from the overshadowing and bulky pathological part, for 
which biologists especially will doubtless be grateful 

M. F. Boergesen has begun the publication in Jour , dc Botanique 
(Jan. 1) of a paper on the leaves of Arctic plants. The present number 
contains an account of the epidermis, including the stomata and the 
transpiration tissues. A large list of Arctic plants has been examined 
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and the results are stated as follows: (1) Most arctic plants possess 
stomata on both leaf surfaces, the greater number being on the upper 
surface; (a) the stomata are situated even with the surface of the leaf; 
(.?) the mesoploll (transpiration tissue) is a very porous structure. 

In 1X0.3 Hr. Ignatm Urban began the publication of “Additamenta 
ad cognidonem (lorae Indiae occidentalis,” in Kngler’s Botan . fa/irb. 
Tin 1 second rontnbiilion (“Partirula 11”) of the series lias just now 
appeared ( 1 . c. 19 : Xo i«)o), dealing exclusively with the great and per¬ 
plexing Ironical family M\'thiu'u\ Tlie amount of synonymy in many 
of the species is appaling, their great variability having led the earlier 
students of the family to a large multiplication of species. 

Aniiauivium Liwinii [Lo/duphont Williams}) Anoint/ Coulter) is 
to bo reckoned among the poisonous (’adarea*. Its alkaloid, anhnlonin, 
has been studied by L, Lewin, after whom llie spe('ies is named. 
Warm-blooded animals are severely poisoned by a dose of 0.02-0.04 Km 
and killed by o.ih 0.2* 1 " per kilo. The Mexican Indians use a sub¬ 
stance they call /ere//, or /tel/o(t\ as an intoxicant, and Herr Lewin 
thinks this cactus furnishes the material. ()n chemical and structural 
grounds he would keep ./. Loioinii distinct from A. Williamsii Be¬ 
sides four other species of Anhaloimmi, i\ hr miliaria uhenjormis and 
RhiRsaUs tonfn fa have been iound to contain poisonous alkaloids. 

Fn 111 k IhiU, PltnlK Boiss. (Jan.) Ad. Tonduz begins a senes of pa¬ 
pers upon the botanical teatuies of Costa Rica, the present number 
containing a photographic, reproduction of a forest of “Indian trees.” 
Tn the same number ICdmond Bonnet publishes some letters from 
Linnaeus and his son to David van Royen, Professor of Botany at 
Leyden. Linnaeus seems to have had a prodigious correspondence, 
no less than 1O3 botanical correspondents having been listed. If he 
wrote to them all as fully as in the case of the letters before us it is 
difficult to understand how he found time for investigation. About 
400 oi his letters are known, but the vast majority seem to have dis¬ 
appeared. 

Tub uBK iiAKUt m of Mr. Waller Deane, of Cambridge, is one of the 
most inteiesting collections in the country, Mr, Deane lias confined 
himself to what may be known as the “Manual” plants, lie has not 
merely tried to make a collection of excellent specimens of the ordi¬ 
nary sort, but he has undertaken, so far ns material has been accessi¬ 
ble, to represent cm his sheets all the various stages of development. 
Asa consequence, his collection has become full of valuable informa¬ 
tion with reference to the growth of many species. It is a matter for 
(‘ongratillation that Mr. Deane has consented to publish some of the 
facts wlijeh have thus been gotten together in his herbarium. 

A sketch of Thomas Nultall, with portrait, appears in Pop . ScL 
Monthly for March. The large impress he left upon American sys¬ 
tematic botany is becoming better recognized than formerly. Not 
only was he the indefatigable explorer of a new flora, but a man of 
rare discrimination in the matter of genera and species, oE which he is 
said to have described more than any other writer on American 
plants, excepting Dr. Gray. He was born in Yorkshire, England, in 
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1786, became a printer by trade, came to America in 1808, where he 
resided for thirty-four years, chiefly in Philadelphia and Cambridge 
(Professor in Harvard College, 1822-1833), taking several extended 
trips, returned to England in 1841, and died there September 10, 1850. 

Parts iii and T12 of Engler and PrantPs Die naturlichen Pjlan - 
zenfamilien contain the Arahaccm by H. Harms, the Jungevmaniacem 
akrogynae (concluded) and Anthoccrotaceae by V. Schiffnci, and the 
Musci (Laubmoose) begun by Carl Muller. Schiffncr gives the follow¬ 
ing summary of the Hepalicae (up to July 1893); Ricciaceae, 4 genera, 
no species, of which 3 genera and 28 species arc found in Europe; 
Marchantiaceae, 22 genera, 1:65 species, of which 17 genera and 28 spe¬ 
cies are European; Jungerm.-anakrogynae, 19 genera, 266 species, of 
which 12 genera and 34species are European; Jungorin.-akrogynae, t 16 
genera, 3,321 species, of which 53 genera and 232 species arc Euro¬ 
pean; Anthocerotaceae, 3 genera, 103 species, of which 2 genera and ro 
species are European. 

The Indiana Academy of Sciences held its tenth annual, meeting 
at Indianapolis on December 27th and 28th. Of the eighty-nine num¬ 
bers on the program, thirty-one were botanical subjects, or 35 per cent. 
The officers elected for 1895 are Mr. A. W. butler, president, and Mr. 
John S. Wright, secretary. The Iowa Academy of Sciences hold its 
ninth annual session at Des Moines on thd same dates, Of the fifty- 
five numbers on the program, eleven were botanical, or 20 per cent. 
It should be noted, however, that three were only to be presented “by 
title,” 1. e., were not to be read. The Ohio Academy of Science held its 
fourth annual meeting at Columbus on December 27th and 28th. Of 
the fifty-three numbers on the program, nineteen were botanical sub¬ 
jects, or 36 per cent. 

The report of the Gray Herbarium for the year 1893-94 (Septem¬ 
ber to September) contains the following items of general interest. 
Plants received, 8,787; number of sheets added, 9,675; number of vol¬ 
umes added to library, 231, of pamphlets, 241. The botanical collector 
for the Herbarium, Mr. Pringle, with two assistants, is exploring Oax¬ 
aca, reputed to be the richest region of Mexico botanirally. Dr. Rob¬ 
inson and Mr. Schrenk collected for six weeks in Newfoundland, and 
brought back some very interesting material; collections and library 
have been card-catalogued; work on the “Synoptical Flora” has about 
closed the largest gap ( Crucifene ) left in Dr. Gray’s manuscript of the 
first volume, which is to include Ranunatlacne- Ugitminosit'; L. U. 
Bailey’s revision of “Field, Forest and Garden Botany,” is announced 
for January, 1895. 

The insect theory to account for the disease of potato tubers 
known as “scab,” had been completely overthrown, as every one 
thought, by the bacterial theory, now fully established as fact. Yet 
at this late time we are shown by Mr. A. D. Hopkins (Proc. Ent. Soc. 
Wash. 3 ; 149) of the West Virginia Experiment Station, that one 
form of the scab may certainly be produced by a small gnat, about a 
millimeter long, the larvae which are the depredators being four times 
that length. The larvae eat into the potato wherever the periderm is 
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injured, The investigator scratched his initials upon a potato tuber 
and the insects (Epidapus srabei) turned the injured surface into a 
scab mark, in a similar way to Dr. Thaxter’s well-known initial-mark 
test with bacteria (Oospora scabies). The distnbution of the gnats 
outside of West Virginia has not yet been ascertained. 

Mu. (). F. Cook is exported to return to this country in May from 
his rather ext ended African sojourn. Mr. Cook is in the employ of 
the American Colonization Society, and his nominal duties are the 
foundation of an agricultural and mechanical school to which the Li¬ 
berian government has donated a tract of T,ooo acres for an experi¬ 
mental farm in the interior of the country. He has, however, suffi¬ 
cient time and freedom in which to make large collections, and will 
return with much valuable material, especially cryptogams. His first 
visit to Liberia was in i8yr-2. After spending a few months in Amer¬ 
ica, during which he married Miss Alice Carter, known to our readers 
by her contributions to our pages on the subject of pollination, he re¬ 
turned to his Afiicun duties in October, 1893, accompanied by Mrs. 
Cook. The last rainy season, ending in December, was spent in the 
Canary islands where he has also made some collections. 

Prokkksou John Macxujn has published in T)0ns. Roy. Soc., Can¬ 
ada (Section IV, 189 j.) a paper on the forests of Canada and their dis¬ 
tribution, with notes on the more interesting species. He speaks very 
strongly of their ruthless devastation, and gives many unhappy results of 
this vandalism. The following regions are discussed separately: sub¬ 
arctic belt, Prince Edward Island, Nova Scotia and New Brunswick, 
Quebec, Ontario, Manitoba and the Northwest Territories, Rocky 
Mountains and British Columbia, Vancouver Island. Some very in¬ 
teresting remarks are made on the distribution of certain species, and 
the changes observed ill those which have an east and west continental 
distribution. He states that, including Vancouver Island coniferous 
forest extends from the Pacific to the Atlantic, bounded on the north 
by the tundra of Alaska and the Barren Grounds of the Dominion, and 
southerly with a varying border until it meets and intermingles with 
the poplar forests of the Northwest Territories, and eastward with the 
deciduous forests of Ontario, etc. lie estimates this huge forest belt 
as containing about a million square miles. 

An KXimANATioN of the appointment of an International Commit¬ 
tee on Nomenclature by the Genoa Congress (1892) was given by 
Asohersan and Kngler at the Vienna meeting last September. This 
paper now comes as a separate from Oestvrk hot . Znt. I<r>: 27. 1895. 
A review is given of the recent nomenclature discussion, the unhappy 
results of various extreme views are pointed out, and the following 
suggestions are offered for consideration: (t) That the rule for 
homonyms be recommended for future guidance, and be not made 
retroactive; (2) that in the generic transfer of a species the original 
specific name be retained according to the rule; (3) that the year 1753 
be the datum-line for priority of both genera and species; (4) that 
while the principle of priority shall be used in the naming of the 
species a safe name shall not be replaced by a doubtful one; (5) that 
in the naming of genera, a name which has been ignored for at least 
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fifty years shall not replace one which has been in use during that 
time; (6) that an exception he made to this rule in the ease of generic 
names that have been in use at least fifty years since their icstoration. 

Professor L. IT. IJAH.nv,in a recent address before the biological So 
ciety of Washington, discussed the subject of the plant individual in 
the light of evolution, lie suggests the idea that both bnmaichium 
and Darwinism are true, but that the former finds its expression best 
in animals and the latter in plants. His chief points, however, are: 
(i) that the plant is not a simple autonomy, in the sense m winch the 
animal is; (2) that the plant parts are independent in respect to prop¬ 
agation, struggle for existence, and transmission of diameters; (3) that 
tlieie is no essential dilterence between Imd-vaneties and seed-varie 
ties; {4) that all these parts are at first sexless, and finally mav or may 
not developse\; (5) that much of the evolution of tin* icgrl.iblc king¬ 
dom is accomplished by wholly sexless means. 

Professor bailey’s conception of a plant, therefore, seems to be that 
it is a colony of potential individuals, each one of which is capable of 
workingoul its own independent development underthe various influ¬ 
ences of environment, if tin’s lie true there can be no localization or 
continuity of a germ plasm in the sense m which these conceptions 
arc applied to animals. 

From advance sheets of the Report of the Missouri botanical Gar¬ 
den we take the following: The financial results for the nasi year 
have been very satisfactory considering the depressed munition of 
trade. The surplus Dec. 31, 1893, amounted to $ 10,640.75; $19,824.18 
have been added in 1894, making the total surplus $60,473.93. No 
extensive improvements have been made, but the addition of a plant- 
house 21x97“, costing about $2,700.00 and several granitoid ponds 
for the growing of the Victoria regia and other lilies have added 
greatly to the beauty and attractiveness of the Garden, The frutire- 
tum has been further improved this year by the removal of all of the 
old and worthless apple trees and grape vines and is to be largely re¬ 
planted in the spring to carefully selected varieties of fruit. While 
much remains to be desired, the labeling of the plants of the Garden 
is being greatly improved each year. The enamel (granite ware) tree 
labels which were at first tried have not proved satislaclory, nnd trees 
of sufficient size arc nmv receiving zinc, alloy labels cast with raised 
letters, affixed by two pins in n vertical line so as In admit of the ex* 
pansion of the tree during growth. For the smaller plants, celluloid 
labels, lettered with n special ink, have been employed very largely. 
The herbarium has been increased by the incorporation of 9,307 sheets 
of specimens, of which 3,567 sheets were purchased, 126 belonged to 
the Bernhardi herbarium! and 5,6x4 were received by donation or ex¬ 
change. About 1,220 duplicates have been distributed to correspond¬ 
ents byway of exchange. As now constituted, the herbarium contains 
about 231,527 specimens. The additions to the library consist of 373 
books and 166 pamphlets purchased, and 379 books and 999 pam¬ 
phlets, donated or received by way of exchange. Exclusive of the 
Sturtevant pre-Linnean collection of about 460 volumes, the library 
now contains 7,631 books, 9,822 pamphlets, a total of 17,453 works, 
and 110,000 index cards, exclusive of the author catalogue. 
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The development of botany in Germany during the 
nineteenth century. 

EDUARD STRASIiURGER. 

AUTHORIZED TRANSLATION BY GEORGE J. PEIRCE. 

[The following paper was published in 1893 in the second volume 
of the great and expensive work, Die Dcutschen Uviversitatcn, which 
the German Imperial Government prepared for the World's Colum¬ 
bian Exposition at Chicago. Its translation and publication in the 
Botanicai. Gazette have been authorized by Professor Strasburgcr 
and by the Editor of the government publication in which it appeared. 
Since it forms the only supplement, so far as 1 know, to Sachs’s “Hist¬ 
ory of Botany,” and brings the account to dale, I have thought it 
would be extremely useful to American and English readers. The or¬ 
iginal publication is costly and not generally accessible, another reason 
for presenting it in English.—G. J. P.’| 

During the last half century Germany has been accorded a 
very high rank in botanical science. One evidence of this is 
that the botanical establishments of the German universities 
are able to congratulate themselves on being the resort of foreign 
botanists. It may safely be asserted that the impulses which, 
during this century, have carried botanical investigation into 
new linos, have been given in many cases by the teachers at 
the German institutions of learning. In purely systematic 
work England has held first place until recently, and now Ger¬ 
many is becoming her more and more successful competitor. 
The objects of botanical inquiry, like those in other depart¬ 
ments of biology, wore greatly affected by the theory of se¬ 
lection emanating from iingland, which Germany quickly ac¬ 
cepted. For the theory of descent, which found fresh support in 
Darwin’s theory of selection, the ground was well prepared, so 
far as botany was concerned, by Hofmeister's researches in 
comparative morphology. 

The first decades of this century were devoted mainly to 
anatomical investigations, but at that time attention was 

14— Vol, XX,—No. 5- 
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given almost entirely to the fully developed tissues and the 
solid cellular framework of plants. In the course of these re¬ 
searches the methods of investigation were improved, and ob¬ 
servations were no longer made on crushed or torn objects, 
but on delicate sections. The improvements in microscopes, 
which were made at the same time, greatly aided such studies; 
and when one compares the figures made in successive dec¬ 
ades, one sees how great have been the advances in the 
graphic reproduction of the objects seen. One may say that 
this sort of investigation of the plant body reached its fullest 
development during the thirties, and that the works of 11into 
VON MoilL (of Tubingen, died in 1872) are its crowning 
achievements, liy M. J. SCJH.KIPKN (1839 r8f>3 in Jena,died 
in 1881) the life history of plants was brought into promi¬ 
nence and declared to be the necessary foundation of every 
morphological conception. Schloiden’s works were also the 
first in which the attention of investigators was directed to the 
cell-contents. From this time on, morphological studjr with 
the microscope began to develop in different directions; one 
which, at the same time that notice was taken of the develop¬ 
ment, was but the continuation of the former phytotomic re¬ 
searches, anatomy strictly so-called; another, which concerned 
itself with the cell-contents, cell-structure, and the origin of 
the tissues, histology; the third, whose main problem was the 
development of the members of the plant body, the solution of 
which was sought by the study of growing points and of form¬ 
ing embryos. These three directions were indicated by 
Schleidcn and N„KGEi,l(of Freiburg and Munich, died in 1891), 
in part by the latter only. A contemporary of Scldeiden, 
NSgeli excelled him in keenness of understanding, in nitical 
power, and in observing faculty. 

N&geli’s researches into the growth of the stems and roots 
of vascular plants, published in the year 1858, laid the founda¬ 
tions of plant-anatomy. In this work Niigeli developed from 
the purely morphological standpoint a classification of tis¬ 
sues, distinguished various types of growth, and finally traced 
the course and arrangement of the fibro-vascular bundles in 
the plant. Phytotomic investigation with morphology as the 
foundation was carried on by H. von Mold, Schacht, Dipped, 
Frank, Count Solms-Laubach, Sanio, and von Hanstein. Of 
these, Sanio (a teacher in Lyck, in East Prussia, died in 
1891) undoubtedly won most credit. His work, without the 
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least loss in value, was put somewhat into the background 
in 1877, when thc“Vergleichende Anatomie^of A.DE Bary (at 
Freiburg, Halle, Strassburg, died in 1888), appeared. This 
book codified and extended our knowledge of plant anatomy, 
and established a nomenclature of the tissues which still holds 
good. The anatomical work of L. Kny (of Berlin), E. 
STRASHURGER (of Jena,now in Bonn),and H.SCIIENCK (docent 
in Bonn) followed essentially the same direction. 

Many celebrated investigators in other lands took part in 
the development of morphological phytotomy, but it is not 
forme to describe their labors here, since this can be a his¬ 
torical survey of the work of the German universities only, 
especially those of the German Empire. This limitation will 
naturally cause the sketch here presented to be very incom¬ 
plete, and may even make it appear as though credit were given 
to the investigators at German institutions of learning for work 
in which they were merely participants with others. This 
possible reproach must be met by the frank acknowledgment 
of the limitations here necessary. 

In contradistinction to that form of anatomy in which com¬ 
parative morphological and, of late, in conseqencc especially 
of Strasburger’s work, phylogenetic characters were consid¬ 
ered the essentials in estimating the importance of the tis¬ 
sues, there developed in the seventies the so-called physio- 
logical-anatomy. This new direction was given to the 
subject by SciiWENDENER (of Tilbingen, now of Berlin) in his 
book “Das mechanische Princip im anatomischen Bau der 
Monocotylen,” which was published in 1874. Schwendener's 
pupils work along this line, and the most talented of these, 
G. MARKKbANDT (of Graz), attempted in 1884 to give a com¬ 
plete outline of physiological plant-anatomy. 1 Physiologi¬ 
cal plant-anatomy is a part of physiology, and as such it has 
led to conspicuous achievements. It has brought confusion 
into anatomy only in so far as it has attempted to establish 
its conceptions in the place of strictly morphological ones. 

THEODOR Hartig (Berlin,Brunswick, died in 1880), whose 
peculiar terminology rendered an understanding of his con¬ 
ceptions so difficult that they were often less regarded than 
they deserved, went his own way in the study of anatomy, 
though following essentially the morphological direction. 
Indeed, Th. Hartig was a keen observer, and many a dis¬ 
covery since made can be pointed out in his writings as a 
fact already known to him. 

iPhysiologische Ffianzenanatarnie. Leipzig, 1884.—G. T. P. 
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The cell-theory which Schloiden set forth in 1838, soon 
showed itself to be defective, but it is nevertheless of great 
historical importance. It stimulated Th. Schwann to the 
microscopical investigations of th<* similarity in the structure 
and growth of plants and animals, which he published one 
year later; and it directed the attention of all to the contents 
of the cells. Soon Niigeli published his, lor that time, re¬ 
markable researches into the formation and division of cells. 
II. Mohl also turned his attention to this new direction, ex¬ 
haustively studied the appearance which the nitrogenous 
portions of the cell-contents display during their constant 
changes of form, found that they present for the most part 
the phenomena of streaming, and gave to them the name of 
protoplasm. In the year T850, Kickdinand (\>ijn (of Bres¬ 
lau) emphasized the identity of the contractile substance oi 
animal cells with the protoplasm of plants, and this induced 
the zootomist Max Schulze, of Bonn, in 1863, to extend the 
name of protoplasm to the living substance in the whole or¬ 
ganic kingdom. The minute structure of vegetable protoplasm 
was described by N. Prinissitkim (Jena, Berlin * J in a way 
which is valuable to this day, and our insight into its nature 
was thereby greatly advanced. On the other hand no inves¬ 
tigations into ccll-formatiou and cell-division, as they were 
conducted by Niigeli, Mold, Pringsheim, Ilofmcistcr, and 
others, could go beyond a certain point, and necessarily 
led in part to fallacious conclusions, so long as they were 
conducted on living, or at least not 41 fixed ” objects. K. 
Strasburgcr was the first to conduct such investigations on 
suitably hardened material. In tin- first edition of his 
“ Zollbildung und Zclltheilung" in 1875, this method was 
systematically employed. Combined with the most extended 
investigations, which included the whole vegetable kingdom, 
and parts of the animal kingdom as well, this method led to 
general results which applied to the whole organic realm. 
This publication stimulated manifold researches, especially by 
the animal histologists, which extended, and in various ways 
corrected, the statements of its author, without, however, 
impairing the value of the most important results therein set 
forth. Strasburger himself, in the third edition of the book 
in 1880, was able to trace back free cell-formation to the 
general phenomen a of the origin of cells; and in subsequent 

2 Died in Berlin, October 6, 1894.—G. J. P. 
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publications, he pursued the further development of the ques¬ 
tion. While the material studied for the first publication of 
the book was nearly all unstained, in further observations 
stained objects were used, and in the course of these investi¬ 
gations microscopic technique made not the least important 
of its advances. 

From the moment when the attention of investigators was 
■turned to the contents of cells, further researches into the 
nature of the bodies enclosed within the body of the cell 
itself had to be undertaken. Special studies of starch- 
granules, chlorophyll bodies, aleuron-grains, and the like, 
were made by Niigeli, J. Sachs, Th. Ilartig, W. Ffeffer, W. 
Schimpcr, Fr. Schmitz, Arthur Meyer, Zimmermann, and 
others. In this series the discovery of the amylogenic bodies 
by W. Sc HIM TER (of Bonn), was of fundamental import¬ 
ance. 

Nageli’s mathematical talent, and his desire to fathom the 
causes of these phenomena, led him to deduce from the phe¬ 
nomena of swelling, double-refraction, growth, and from the 
visible structure of stratifications and striations, a theory as to 
invisible structure of organized bodies. The stratification of 
ccll-mcmbranes has since been shown by DirPEL (Professor 
at the Polytechnic School in Darmstadt), FR. Schmitz 3 (in 
Greifswald), Strasburger, Noll (docent in Bonn), and Krabbe 
(docent in Berlin), to be due to growth by apposition. 
Although the theory of growth by intussusception is no longer 
held in the sense in which Niigeli conceded it (for the double 
refraction of organized bodies has presumably other causes 
than those assigned by Niigeli), yet his micellar theory re¬ 
mains as a brilliant conception which must hold a high place 
in the history of our science. Recently Wiesner (of Vienna) 
has put forth other views as to the elementary structure and 
the growth of living-substance, which arc quite opposed to 
those of Niigeli. On the other hand,G.BERTllOLD (Gottingen) 
has sought by his studies in the mechanics of protoplasm 4 to 
explain by physical causes the structure, the formation, and 
the movements of the body of the living cell. Similar in¬ 
vestigations of the zoological aspects of the question have 
been published by Biitschli and by the physicist Quincke. The 
chemical constituents of the living cell have occupied the at¬ 
tention of R einkk (Gottingen, now in Kiel), Zacharias (of 

*Died January 28, 1895.—G, J. P. 

<Studlen tlber Froloplasmamechamk; Leipzig, 1886 — G J. P. 
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Strassburg), and especially of FRANK SCHWARZ (at the For¬ 
estry Academy at Kberswalde). 

The tendency to give a mathematical aspect to observed 
phenomena controlled Niigeli's investigations of apical growth, 
which he published in 1845. In a similar way, but with in¬ 
dependent broadening and deepening of the problem, W. IIOK- 
MEISTER (Heidelberg, Tubingen, died in 1877), followed the 
course of development of the organs of the plant from the proc¬ 
esses of division which take place in growing points and embryo 
and in 1851 published his now famous comparative researches 
on the germination, development, and Fruiting of the highci 
cryptogams, and the formation of seeds in the Coniform. 
Those researches laid the foundations for a phylogeny of the 
vegetable kingdom ten years before the appearance: of Charles 
Darwin’s “Origin of Species.” The value of a knowledge of 
development, of morphological comparisons based on exhaust¬ 
ive investigation, was thus set in a new light, and a broad 
field was opened for further study. That many single state¬ 
ments in this book wore erroneous does not in any way dimin ■ 
ish its value, for this rests on the broad foundation of the 
whole work. 

Hofmeister's remarkable ability to comprehend the homolo¬ 
gies of the most remote divisions of the vegetable kingdom, 
gave permanent value to his morphological comparisons. At 
the same time, the gulf which seemed to separate the crypto¬ 
gams from the phanerogams was bridged by Hofmeister’s dis¬ 
coveries, and the processes which take place in the formation 
of the embryo among phanerogams, were set in their propel 
relations with the alternation of generations among the higher 
cryptogams. In the field thus opened by Hofmeister, ('rings- 
heim labored with similar objects in view, hut with limita¬ 
tions of the problem, and his achievements arc now classical 
in every detail. Gaps in our knowledge have been closed by 
the valuable contributions of MKTTKNIUS(r, eipzig, died in 1866), 
CRAMER (of Ziirick), von Ilaustein, Kny, and Strasburger. 
Leitgeb (of Graz, died in 1888) devoted to the Ilepatica* 
seven full years of the most careful study along similar lines. 
The value of these researches, which laid bare the origin, 
development and homologies of the organs of the plant, will 
be permanent, despite the fact that the early investiga¬ 
tions, inaugurated by Niigeli, of the processes of division 
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which take place at the vegetative point have lost the im¬ 
portance which was once attributed to them; for Sachs has 
shown that the arrangement of the elements at vegetative 
points is not of morphological significance, but is controlled 
by mechanical conditions. 

Schleiden's investigations into the formation of the embryo 
of phanerogams, which date from the year 1837 on, led 
him curiously astray. He considered that the embryo orig¬ 
inated from the tip of the pollen-tube, and that the ovule 
was merely the place in which it was further to develop. If 
this were so, then there would be no sexuality in plants, and 
a comparison with the phenomena of fertilization in the ani¬ 
mal kingdom would be quiteout of the question. Schleiden’s 
views found warm defenders, but in 1849 Hofmeister came 
out clearly in opposition to him, in a very comprehensive 
work. (Amici, in Italy, had already in 1842, taken such a 
stand). Hofmeister proved beyond controversy that the egg 
(germinal-vesicle) was already formed in the ovule, and 
that it was fertilized by the contents of the pollen-tube. He 
did not arrive at the current notion of the structure and phe¬ 
nomena of the sexual apparatus. These were first made 
clear by Strasburgcr in 1877. In the same paper Stras- 
burger showed also that the hitherto supposed cases of parthe¬ 
nogenesis amongphanerogams were due to the adventitious for¬ 
mation of embryos by non-sexual branching of the nucellar 
tissue into the cavity of the embryo-sac. Since the num¬ 
ber of such branchings is indefinite, it is at once evident 
why, in the supposed cases of parthenogenesis, polyembryony 
is so common. Two years before (1869) it had already been 
demonstrated by Strasburgcr that the so-called corpuscula of 
the Coniferm are true archegonia, and that their contents rep¬ 
resent a single egg. 

In 1880 Karl Friedrich ScniMrKR (a scientific man who 
occupied no public office,and who died in i867,at Schwetzing- 
en) established the new theory of phyllotaxy, which attracted 
due notice, and became further developed and carried to for¬ 
mal completion in the writings of Alexander Braun (Frei¬ 
burg, Berlin, died in 1877). This theory assumed, in conse¬ 
quence of Braun's idealistic conception of nature, the form 
of abstract principles which controlled the processes of devel¬ 
opment in the body of the plant. Hofmeister was the first, 
in 1868, to attempt to explain the observed regularity in the 
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arrangement of members on a common axis, ami tlu-ir spiral 
sequence, by reference to definite mechanical causes. The 
mechanical basis for the theory of phyllolaxy was completed 
in Schwendener’s writings (1878), which showed that mechani¬ 
cal and geometrical conditions, especially the pressure ex¬ 
erted upon one another by the young members forming on 
the common axis, control the regularity of their positions in 
relation to each other. In the same way K. Sciium\nn 
(Custodian in the Botanical Museum at Berlin) is now at¬ 
tempting to explain the arrangement of floral organs. 

Closely akin to Braun’s work, in that he established certain 
types, which, however, he considered to be phylogenetically 
the true starting points of later variations, W. Eichi.kr (Gnu, 
Kiel, Berlin, died 1887) published in 1875 and 1878 the 
two volumes of his “Bluthendiagrammc.” These arc founded 
on general comparative investigations of the mature form, 
supplemented by a study of the development. From a 
similar stand-point Pax (Custodian in the Botanical Garden 
at Berlin), wrote his “Handbitch der allgemeinen Morphologie 
der Pflanzen” which appeared in 1890. K. GoiCliEL (Rostock, 
Marburg, Munich), on the other hand, tried in his “Entwickel- 
ungsgeschichte der Pflanzcnorgane,” published in 1883, to be 
independent of the morphological ground-plans, to consider 
the distinct members of the body of the plant for themselves, 
and to be directed in their comparison only by the homologies. 
Development and comparative morphology arc to him the most 
important aids in organography. 

Although the philosophical element in Braun’s most im¬ 
portant work, concerning rejuvenation in nature, published 
in 1851, is contrary to the principle of cause, which is now 
the basis of scientific thought, yet this work still holds atten¬ 
tion because of the freshness of its descriptions and the 
affectionate absorption of the author in his problem. For 
this reason the work contributed no slight stimulus to the 
further study of the lower cryptogams, especially of the 
Algae. Thuret performed certain experiments in 1853 which 
demonstrated the sexuality of the Fucacete, but he attributed 
fertilization to the effects of the contact between spormatozoid 
and egg. _ Pringsheim was the first to show, in his researches 
published in 1855, that in generation “a mingling of the whole 
spermatozoid mass with the fructifying sphere takes place.”' 
Important works by Pringsheim, which made clear the whole 
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development of various groups of alg;e, and of the alga-like 
Saproh'gnuc followed in subsequent years. Other valuable 
researches by Ferdinand Cohn,do Hary, PKIT/JCR (Heidelberg), 
Goebel, Berthold, Fr. Schmitz, Reinke, and other German 
investigators supplemented them, but in i«S 69 Pringsheim 
made another remarkable contribution to this field of knowl¬ 
edge by his discovery of the copulation of gametes (zoospores). 

Karly in the sixties the impulse to a reform in the study of 
the Fungi was given by dc Bary in Germany, while Tulasne 
had already done the same in France. It was dc Bary who, 
more than any one else, perfected the methods of investi¬ 
gating the Fungi, directed researches into decisive lines, and 
laid the foundations for the results which this department of 
knowledge was soon able to show. After him O. Brefeld 
(M inister) took the lead by his achievements in this field, and 
since 1872 has devoted himself to studying the development 
of fungi, beginning with a single spore and tracing its de¬ 
velopment to the end. Brefeld’s methods, extended and 
adapted to the field of bacteriology, have produced great 
results. lie Bary first effected the artificial infection of a host 
by a fungous parasite, but Brefeld was the first to succeed in 
cultivating typical parasites in nutrient solutions, thus making 
them saprophytic. By dc Bary’s investigations, our notions 
of the alternation of generations among the Fungi wore brought 
within the true limits, while Brefeld leveled the ground for 
the construction of a natural classification of the Fungi, and 
considerably limited the statements as to sexual differentiation 
in this group. 

The demonstration of the fact that lichens are symbiotic 
double organisms, depending upon the union of ascomycctous 
(rarely hymenomyeetous) fungi with algas, attracted general 
attention. In 18O0 and 1868, in the first two parts of his re¬ 
searches into the lichen thallus, Schwendcner declared the 
gonidia to be the terminal cells of short lateral branches of 
the hypha*. In 1866 de Bary led up to the true idea of the 
lichen thallus in the gelatinous lichens, and spoke the words 
which solved the whole problem and brought about the right 
conception of all lichens. This final step was taken by 
Schwendcner in the supplement to the last part of his “Flecht- 
enstudien/'and was repeated still more decisively in his <f Algen- 
typen der Flechtcngonidicn, ’’published in 1869. In basing this 
conception on studies in development, STAin- (of Jena) has 
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won most credit in Germany. Further questions as to the 
presence of sexes in lichens, and as to the structure and de¬ 
velopment of their organs of fructification, have been pursued 
especially by Stahl, Funfstuck (docent in Stuttgart), and G. 
Krabbe. Alfred Moller succeeded in Brefeld’s laboratory in 
cultivating lichens saprophytically, and without the alga:, in 
nutrient solutions. 

The appearance in 1865 of “Die Experimentalphysiologie 
der Pflanzen,"by Julius Sachs (Freiburg in Baden, Wurzburg), 
marked an epoch in the development of vegetable physiology. 
The work at once restored vegetable physiology to its place 
at the center of scientific research, whence it had been pushed 
aside by the increased interest in anatomical investigation. 
The work did this the more successfully since it contained not 
merely a clear and well arranged review of the achievements 
of former times, but also the fundamental investigations of 
its author which extended to nearly all of the divisions of 
physiology. The number of physiological researches which 
were then carried on by Sachs himself, and by his pupils, 
grew from year to year, and were for the most part published 
in the Arbeitcn des botanischen Instituts zu Wurzburg. 
These researches concerned all divisions of physiology, but 
especially the relations of plants to those external forces 
which operated upon them. Pfeffer (Basel,Tubingen, Leip¬ 
zig) developed especially the physical side, and during the 
last twenty years has produced a series of most remarkable 
works. His investigations of the chomotaclic movements 
awakened special interest, for they explained, at a single 
stroke, as the attraction of definite organisms by chemical 
substances, the until then enigmatical influence which the 
sexual products exert, even at a distance, upon each other. 
His “Handbuch der Pflanzenpliysiologie,” which appeared 
in two volumes in 1881, at once became indispensable to 
every botanist. Georg Klebs (of Basel) has since then es¬ 
pecially developed the physiology of the vegetable cell; pho¬ 
totactic phenomena were exhaustively studied by Strasburg- 
er and Stahl; W. Detmer (of Jena), and W. Schimper have 
distinguished themselves in the field of physiology of nutri¬ 
tion, and many valuable contributions to our knowledge of this 
subject have been made by B. Frank (professor at the Agri¬ 
cultural College in Berlin). We are indebted to A. IIansEN 
(of Giessen) for good chcmico-physiological contributions. 
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Besides Sachs, Robert Hartig (of Munich), Schwendener and 
Strasburger have especially interested themselves in the prob¬ 
lems of the movement of water in the plant; while ALFRED 
1 'lSCHER (Leipzig), and others have been concerned with the 
transferof food-materials. Concerning the physiological phe¬ 
nomena of irritability, in addition to the fundamental labors 
of Sachs, the researches of WORTMANN (professor at the 
Academy in Gcisetiheim),of VOCIITING (Basel, Tubingen), and 
especially of Fr. Noll (docent in Bonn), have found well 
merited respect. 8 An attractive presentation of our entire 
physiological knowledge was given in Sachs's “Vorlesungen 
liber Pflanzcnphysiologie,” 8 the first edition of which was pub¬ 
lished in 1882. The phenomena of the irritability of the liv¬ 
ing substance were there thoughtfully set forth, and their im¬ 
portance in the true estimation of the phenomena of life 
clearly elucidated. 

Our knowledge of the reproductive processes has gained 
merely a firm morphological basis. Strasburger especially 
has contributed to this during recent decades. The physiol¬ 
ogy of reproduction is still, for the most part, on speculative 
ground; but it was notably advanced in 1884 by Naegeli's 
mcchanico-physiological theory of descent, in which the idio¬ 
plasm theory was first formulated. Naegeli’s observations on 
the production of bastards, on the conditions for the appear¬ 
ance of species and varieties, and his studies, extended 
through years, of the intermediate forms among the Hiera- 
ciums, arc to this day important contributions to the phe¬ 
nomena of genera and development. 

Thanks to Darwin’s classical work on the arrange¬ 
ments for pollination among the orchids, the attention of 
students was directed to a very remarkable book by Christian 
Konrad Sprengel which, published in 1793, remained quite 
unnoticed and had practically disappeared. In all parts of Ger¬ 
many, workers turned their active attention to this subject, and 
in consequence, Sprengel’s assertions were generally con¬ 
firmed, often extended, and in many essential points given 
their correct significance. Fr. Hildebrand (Freiburg in 
Baden) was the first to distinguish himself in this direction; 
but Hermann Muller (teacher in Lippstadt, died in 1883) 

*No one will doubt that Plotter's name was only unintentionally omittod, and 
that it deserves a prominent place In this list.—G. J. P. 

•Translated ana published in English in 1887.—G. J. P. 
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especially did so in the numerous writings m whu.li lie dt - 
scribed the airangements lor pollination in flowus This i> 
still a piomising field for investigation, and busies many ■>tu- 
dents, merely to name whom space lieie forbids 
The investigation of the phenomena of pollination of 
flowers, and of the stnking adaptations between flowus md 
insects, which hcie piesent themselves to students greatlj 
promoted the study of adaptations in ^cnual These ar 
now compiehended undci the general name of biolo^j 
but, undci the name of ecology ot the study of idaptatioiii 
would bettci foim a part of physiology Wc ircindcbtuf 
to Hildtbiand, Stahl, VoikLNS (docent in Berlin’) but esp - 
ually to Goebel and Schimpei, for valuable contributions to 
this subject The last named has contubuted m it< rial of t< 
maikable value bearing upon the problems ot plant geogri 
phy A distinct field of physiology was opened by Voch 
ting’s sti iking work on the apex and bisc ot plant members 
on the innei polarity of the plant body, and on the related 
phenomena ot regeneiation 

[ To It com ludul | 
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The embryo-sac of Aster Novi»-Augli«fl, 

CIIAS. J. CHAMBERLAIN. 

WITH 1'LAIKS W AND XVI 

in its early history the ovule of Aster Novte-Anglia pre¬ 
sents little to distinguish it from the well known types of Com¬ 
posite. Its anatropous character is already obvious, and its 
only integument is almost as conspicuous as the nucellus it¬ 
self, when the archesporium appears. This cell undergoes 
the expected divisions and, of the four resulting cells, the one 
farthest from the micropylc is usually, but not always, des¬ 
tined to become the embryo-sac. 

Development of the macrospore. 

In tracing the early stages in the development of the em¬ 
bryo-sac, I employed methods suggested by Auerbach's re¬ 
searches. 1 He emphasized the significance of the fact that if 
a preparation containing both spermatozoa and ova be stained 
with some combination like lliondi-Khrlich, the nuclei of the 
spermatozoa take the green while those of the ova prefer the 
ted. He proposed the terms, cyanophilous and crythrophil- 
ous to indicate these preferences. Since 1891 a few attempts 
have been made to obtain analogous results in plants. It is 
tint very difficult to differentiate the nuclei of the pollen grain. 
The generative nucleus lakes the green while the vegetative 
prefers the red, but T was not able to find a single green nu- 
(lens in the embryo-sac. The mother cell of the embryo-sac 
and also the four cells resulting from its division, stain red. 
At the first division of the nuclei of the embryo-sac the result¬ 
ing nuclei stain red. It might be noted, however, that the nu¬ 
cleus which produces the egg apparatus sometimes differs in 
appearance from the one which gives rise to the antipodal 
cells. In all the stages which precede fertilization the nuclei 
stain alike, even the two polar nuclei which unite to form the 
endosperm-nucleus. Since some have imagined this fusion to 
be a sexual process, I took particular care' in staining, but 

1 Aufkuacii, Leo told:- -Zur Kenntniss der thierischen Zellen SiUungsb. der 
KgL preuss. Akademio der Wissenschaften, a6 Juni, 1890, and "Ueber binen 
scxnellen Gegensatz in der Chromatophilie der Keimsubstaatzea," in the same 
Journal of aj Juni, 1891. 
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even when the pollen grains and active glands were taking a 
brilliant green, the fusing nuclei persisted in taking only the 
red, thus indicating that the fusion has no relation to a sexual 
process. 

With the formation of the endosperm-nucleus the embryo- 
sac completes its preparations for fertilization. All my fig¬ 
ures, except fig. 3, are drawn from embryo-sacs in which the 
endosperm-nucleus is already formed. 

The mature embryo-sac. 

The mature sac is surrounded by a beautifully distinct wall 
of tapetal cells, t , figs. 1, 2 and 3, filled withdense protoplasm 
remarkably free from vacuoles. The egg apparatus usually 
occupies the micropylar sixth of the sac and displays that re¬ 
luctance to vary which characterizes structures directly con¬ 
cerned in reproduction. Indeed, there is such uniformity that 
one knows beforehand just where to focus his mind and mi¬ 
croscope to catch the elusive outlines of the svnergidm and 
micropylar portions of the ovum. 

The egg occupies from one-half to four-fifths of the entire 
diameter of the sac. It well deserves the name, obsphere, 
for it is often a perfect globe. Usually, however, the egg is 
pear-shaped, with the smaller end nearest the micropyle; but 
whatever its shape, there is almost invariably a large vacuole, 
occupying the greater part of the interior. Below the vacuole 
in a dense mass of protoplasm, is the egg-nucleus. 

The two synergidoe generally fill the entire diameter of the 
sac. They are somewhat ovate in form and extend from the 
micropyle to about the middle of the ovum. Their nuclei do 
not seem to have any favorite position, for they are found, 
sometimes at one end of the cell, sometimes at the other, but 
perhaps, more frequently, near the middle. In a few speci¬ 
mens I found the nuclei doubled but never found more than 
two synergidm. In two or three cases the principal vacuole 
was found in the micropylar end, but its usual position is at 
the opposite extremity. Like the egg, the synergicUe are not 
protected by any membrane. 

As one glances at the mature embryo-sac, its most con¬ 
spicuous feature is the endosperm-nucleus. Its nucleolus is 
large, dense and apparently homogeneous, if wc except one 
or more globules which are invariably present. When xylol 
is used to precede the paraffine, these globules become ex¬ 
tremely refractive and seem to be composed of oil. Connect- 



»*95 I 


The Embryo-Sac of Aster. 


207 


ing the nucleolus with the nuclear membrane are delicate 
radiating filaments. Fig. 2 represents a typical egg-apparatus 
with its two synergidie and ovum. The large endosperm nu¬ 
cleus lies just below the egg. 

In tabulating measurements of various features of the em¬ 
bryo-sac, I was so impressed by the uniformity in the size of 
the nucleoli of the egg-apparatus and secondary nucleus that I 
will give some of the measurements here. The length of the 
mature sac varies from 2 50 to 300ju, its diameter at the egg from 
35 to 4$M, the diameter of the egg from 22 to 28/n, that of 
the egg-nucleus from 10 to 13 ju, and that of the endosperm- 
nucleus from 16 to 20/f. The nucleoli, however, presented an 
unbroken uniformity, the endosperm-nucleolus measuring al¬ 
most invariably just IO/<, the egg-nucleolus 6/u, which occa¬ 
sionally inceased to 7 or 8/r. The nucleoli of the synergidae 
usually measured 4 fs, although in a few cases, they reached a 
diameter of 5 or 6/j. 

Development of the antipodal region. 

The uniformity which characterizes the egg-apparatus and 
secondary-nucleus is left behind when we descend to the an¬ 
tipodal region. For this very reason the antipodal cells of 
Aster Nome-Anglitz furnish an exceptionally interesting 
field for investigation. The text-books would lead us to ex¬ 
pect just seven cells in the mature embryo-sac, and indeed, 
in the case before us, the sac is often found in this stage, with 
its egg, two synergidae, secondary-nucleus and three antipodal 
cells. Hut previous to the formation of the secondary- 
nucleus, the antipodal cells frequently enter upon a career of 
development which can hardly fail to attract attention. My 
results here do not agree very well with those of Martin, * pub¬ 
lished in this journal. He finds no walls on these cells, 
finds no cross partitions, never finds more than four antipodal 
cells and those never arranged in a single longitudinal row. 
I find that even when there are only three antipodal cells, 
they form membranes and are usually arranged in a single 
longitudinal row; also that when there are more than three 
antipodal cells, one or more cross partitions are found. 
From my preparations of Aster and Solidago I should conclude 
that cell walls, cross partitions and longitudinal arrangement 

•Development of the flower and embryo-sac of Aster and Solidago Botanical 
Gazette 17 '406 D 1892, 
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were the rule in these two genera. My sections of embryo- 
sacs, which were just approaching maturity, resemble Martin's 
figures ancl lead me to suspect that his conclusions have been 
drawn from material in an early stage of development. 

Strasburger has noted that there are sometimes more than 
three antipodal cells, and Mottier® figures a case in which 
each of the three cells has divided. 

In rare cases I found just three antipodal cells, each with a 
single nucleus, three cells with doubled nuclei were not quite 
so rare, while the condition represented in the figures was not 
at all uncommon. In fig. 2 we have six antipodal colls, at - 
ranged in a single longitudinal row, with the divisions ap¬ 
proximately in the same plane. Fig. n shows seven antip¬ 
odal cells which present more complexity in their arrange¬ 
ment. Fig. 13 has nine antipodal cells with still another 
variation in the plane of division. Fig. 3 goes a step farther 
and displays thirteen cells. The first three of these cells, of 
course, arise from free cell formation, but when the number 
exceeds three, the extra cells are produced by cell division 
with the formation of partitions. If the partition is not 
formed at the first division of the nucleus, as in fig. 11, k, I 
am inclined to think that it will not be formed later, at least 
I have not seen anything which would lead me to believe that 
partitions are formed after the nuclei have begun to multiply, 
as in fig. 10. 

I am well aware that the doubling of nuclei is not unusual 
in these cells, but neither my reading nor my preparations of 
other embryo-sacs foreshadowed the condition represented 
in fig. 13 where we have thirty nuclei in a single section 
Fig. 10 shows twenty nuclei in one section of a single cell. 
The occurrence of mitotic figures proves that these nuclei 
multiply by indirect division, but whether they multiply by 
fragmentation also, I am not prepared to say, although some 
of the cases figured would suggest such a possibility. 

The homology of the antipodal cells has long been a sub¬ 
ject for controversy. Without reviewing theories, it seems 
to me that Strasburger was correct in making them homolo 
gous with the prothallium of the gymnosperms. This homol¬ 
ogy seems sound when we compare their origin with that of 
the gymnosperm prothallium, but the gymnosperm prothal- 

®On the embryo-sac and embryo of Senecio aureus L. Botanical Gazette 
18:245. JI. 1893. 
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Hum proves its title to the name by bearing archcgonia. The 
bearing of archcgonia would vindicate the claim of the antip¬ 
odal cells in the same manner, but my reading has failed to 
furnish a single instance of such a phenomenon. A glance 
at my figures will show that the antipodal cells arc not all 
alike, the lower one sometimes differing decidedly from the 
others. It is often much larger than the rest, it differs in the 
density of its protoplasm, appearing as if it had increased 
much more rapidly in size than in substance, and its nuclei 
resemble the endosperm-nucleus rather than the nuclei of the 
other antipodal cells. Figs. 1, 2, and 3 illustrate various 
forms of this cell with its large nuclei. The behavior of this 
cell recalls the free cell formation which occurs in the early 
history of the macrosporc. This antipodal growth breaks 
through the layer of tapetal cells which surrounds the embryo- 
sac, and, continuing its development sometimes to an extent 
equalling half the original length of the sac, exerts a des¬ 
tructive effect upon the cells of the adjacent tissues. The 
mere tendency toward further development manifested by the 
antipodal cells is worthy of careful consideration. 

I desire to call particular attention to the lower cell in fig. 
3. I feet positive that I have discovered in this cell a veri¬ 
table obsphore. It has precisely the appearance of the or¬ 
dinary obspheres of Aster Nova-Anglia, even to the posi¬ 
tion of its nucleus and vacuole and the distribution of its pro¬ 
toplasm, Furthermore, it has no cell membrane, thus differ¬ 
ing in another important particular from the usual antipodal 
cell. It would seem that after the nucleus had divided, one of 
the daughter-nuclei had surrounded itself with protoplasm 
and become free, just as the ordinary ohsphere originates and 
separates itself from the surrounding protoplasm of the macro¬ 
sporc. The fact that nuclei of other antipodal cells sometimes 
surround themselves with protoplasm in a way which recalls 
the formation of the ordinary obsphere, makes this theory 
seem possible. Figs. 2 and 6, x , furnish examples of such 
nuclei. It might be suggested that we have here a macro¬ 
spore, in an unusual position, but a macrospore nevertheless. 
Whatever its real nature may be, its origin is not so un¬ 
certain. In some slides, the septum proves that this cell 
arises from division; in others, it maybe one of the three 
original antipodal cells. In any case, its origin is not that 
of the macrospore, but that of the antipodal cell. The ap- 
14—Vol. XX,—No. 5. 
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pearance of the accompanying bodies which present such a 
resemblance to synergida: and cause a more complete like¬ 
ness to the egg-apparatus of the other end of the sac, is 
probably accidental. This figure, like the other figures of 
the plates, was drawn with an Airin' 1 camera and Zeiss 2“"” im¬ 
mersion lens, but the figure fails to show the extent of the 
resemblance. Lest it might be imagined that I have inverted 
the embryo-sac and mistaken the endosperm nucleus for the 
nucleus of this cell, 1 have drawn in fig. 4, the egg-apparatus 
of this same sac. It is to be noted here that all this devel¬ 
opment of the antipodal region lias preceded the fusion of the 
two polar nuclei (fig. 4 pn) to form the endosperm-nucleus. 
It might also be added that the length of this sac is double 
that of ordinary sacs. 

Additional evidence will doubtless be demanded by many, 
but the frequent occurrence of this peculiar antipodal cell in 
Aster Novas-A/i^ lia leads me to believe that other instances 
of this phenomenon will be discovered. Indeed, like the un¬ 
noticed ccntrosomos, they may even now bo awaiting obser¬ 
vation on the slides of earlier investigators. The more 
conservative may ask lhat # thc history of this alleged obsphm; 
be traced at least a few steps further before they allow its 
right to the name. Let fertilization and the formation ol an 
embryo be observed. It is to be regretted that my material 
was collected for the purpose of studying the earlier develop¬ 
ment of the embryo sac rather than the formation of the 
embryo itself, and consequently the search for another antip¬ 
odal obspherc, to say nothing of those later stages, is neces¬ 
sarily deferred. 

Since reading Strasburger’s recent discussion of lhe peri¬ 
odic reduction of chromosomes, 4 1 have been curious Io know 
the number which prevails in the nuclei of these antipodal 
cells, but as my material was collected late in October, after 
several severe frosts, mitotic figures were very infrequent and 
I have not yet been able to obtain any reliable results, 
Guignard’s statement, that in lilies the nucleus which gives 
rise to the egg-apparatus is constant in its number of chro¬ 
mosomes, while that which produces the antipodal colls 
varies, is of interest in considering this irregular region. 

4 On the periodic reduction of chromosomes in living organisms. Annals 
of Botany S: 281. Ag. 1894. 
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Other Compositse. 

In pursuing these studies, I have made preparations of sev¬ 
eral other Composite, and in Solidago especially I have found 
considerable irregularity in the number and arrangement of 
the antipodal cells, but in no other have I found such exten¬ 
sive variation as in Aster Naves-Anglia. 

Methods. 

Absolute alcohol, saturated aqueous solution of picric acid, 
and i per cent, chromic acid were used in fixing material for this 
work. The smaller heads were merely halved; the larger 
heads were cut into sections about one-eighth of an inch 
thick before placing in the fixing fluid. Picric acid gave as 
good results as the chromic. With either acid the fixing is 
complete in twenty-four hours. Picric material should be 
washed in 70 per cent, alcohol until all yellow color disap¬ 
pears. Chromic material should be washed at least twetily- 
iour hours in cold water or twelve hours in warm. In either 
case the water should be changed frequently. 

Xylol, followed by a mixture of xylol and paraffine was 
used to precede the paraffine bath. Rosen’s method was also 
quite satisfactory. After dehydration it is briefly this: (a) 
equal parts of absolute alcohol and bergamot oil; (h) pure 
bergamot oil; (r) equal parts of bergamot oil and paraffine at 
40° C; (//) soft paraffine; (r) hard paraffine. 

All sections were serial. I did not find it necessary to cut 
thinner than Jju. 

With the exception of a little material which was stained 
in bulk with alum carmine, all sections were stained on the 
slide. Delafiold’s hacniatoxylin, acid fuclisin, Bismarck 
brown and Biondi-Khrlich are excellent stains for this work. 
After many slides have been rinsed in the distilled water jar, 
the water becomes deeply colored. Some slides left over 
night in this jar to await staining in the morning showed a 
striking differentiation. My most satisfactory staining was 
subsequently obtained in this way. 

Summary. 

x. (a) The early development of the macrosporc of Aster 
Novce-Anglice differs little from described types, 

(b) The formation of the secondary nucleus has no rela¬ 
tion to a sexual process. 
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2. (a) The egg is sometimes spherical ami sometimes pear- 

shaped. 

( b ) The vacuoles aud nuclei of the synergid.e vary in posi¬ 

tion. 

( c ) There is a striking uniformity in the size of the nucle¬ 

oli of the egg-apparatus and the endosperm-nucleus. 

3. (a) The number of antipodal cells varies from two to thir¬ 

teen. Six or seven are as frequent numbers as three. 
[ti) The number of nuclei in an antipodal cell varies from 
one to over twenty. 

(r) The lower antipodal cell differs from the rest in size, 
density of its protoplasm, appearance of its nuclei, 
and in its effect upon the surrounding tissues. 

4. The discovery of an antipodal obspliere in the antipo¬ 

dal region is an additional proof that the antipodal 
cells are homologous with the endosperm of the 
gym nosperms. 

Acknowledgements are due Dr. John M. Coulter for his 
kindly encouragement and valuable suggestions during those 
researches. 

University of Chicago. 

Explanation of Plates XV and XVI. 

All figures are drawn from sections of the embryo-sac of Aster Norn > 
Angliie and are magnified 407 diameters. 

Abbreviations. ~ao, antipodal oosphere. on, endosperm nucleus. 
la, lower antipodal cell, m, micropyle. 0, obspliere. on, nucleus of 
otisphere, /w, polar nucleus, m, synergidiie. /, tapetal cells, no, 
upper antipodal cell. 

Description of figures,- Bigs. / ami 3 , Sections through the entire 
embryo-sac. Fig. 3. Antipodal cells with an antipodal oosphere. 
Big, 4. Egg-appurains of Kig. 1. Figs. 3 tj. Antipodal region show¬ 
ing variation 111 number of cells ami mode of arrangement. Kig. 8 
represents one of the middle antipodal cells. 



Present problems in the anatomy, morphology, and biology 
oi‘ the Cactaceae. 

W. K. GANONG. 

[Conductedfrom /. jjt?.] 

The development of the flower is unknown, excepting for 
references by Goebel and others. It is likely to prove of 
great interest, and may throw light upon the relationships of 
the family, as it certainly will of the genera. Biologically it 
is equally unknown, Schumann, Goebel and Locw giving it 
but the barest reference. How is it fertilized? How gener¬ 
ally are the stamens sensitive or the flowers dichogamous? 
Why sometimes so evanescent? Why are the flowers often so 
showy? Do they illustrate the principle of showiness in pro¬ 
portion to scarcity of insects ? Do the colors contrast with 
the background simply, or do they attract particular groups 
of insects ? IIow do the less showy Mamillarias thrive ? Is 
self-fertilization common ? By what animals is the dissem¬ 
ination of the fruit effected ? How are the dry fruits of 
Echinocactus and some Opuntias scattered? In berries, what 
is the meaning of the white and red colors; do they simply 
contrast with the background, or do they attract specific 
animals ? How are bristle-covered Opuntia berries eaten? 
Are they picked at by the bills of birds and neglected by 
mammals ? The pulp has been found in several species to be 
formed chiefly by the funiculus of the seed, though the wall 
of the hollowed receptacle co-operates. The extremely “in¬ 
ferior ” character of the ovary of Cactaccse leads us to ques¬ 
tion whether there be a biological reason for it. If so, is 
it to be found in protection to the ripening ovary, or in 
utilization of the receptacle to help form an edible berry ? 
In some species, as Goebel has shown, the seeds germinate 
in the fruit. What does this mean? How are such fruits 
scattered? Upon the surface of some fruits, new branches 
appear; do they occur when those fruits have seeds? 

Species of Cereus often show a sudden crest, forming where 
the few ribs are replaced by very many. What conditions 
determine this ? How does the vegetative point act in the 
transition? The stems of several genera often show a close 

[ai3] 
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crowding together of the spine-clusters, suggesting that the 
stems shorten as roots sometimes do in the ground. Do tluy 
shorten, or is the crowding simply the result of the pressing 
together of the spine clusters as the curved ribs straighten 
out in growth ? It is easy to see an advantage for the short¬ 
ening, as it would allow of a considerable development of 
new green tissue each year without an equivalent lengthening 
of the entire stem, and condensation is always an advantage 
to them. Moreover, in some stems, when cut across, the 
central cylinder soon shrinks down, showing that it is exert¬ 
ing a shortening pull upon the other tissues. I have seen this 
very marked in Mctmillariet macrothcle . 

In several genera, as Opuntia, Rhipsalis, Phyllocactus and 
Kpiphyllum, flat shoots occur, differing somewhat morpholog¬ 
ically. These arc usually jointed, and the joints commonly 
represent a year’s growth. An important question arises as 
to how the flattening has been produced, and this has lately 
been investigated by Vbchting 10 and Goebel. 17 The latter 
shows clearly that light exercises a direct (not intermediate 
through natural selection, etc.,) effect in causing the flat form 
and the growth of the tubercles in Opuntia, and the same 
probably holds good in other genera. Is it true in others and 
how widely? The cause of the jointing needs investigation. 
It is a common xerophilous character as seen in Euphorbias, 
Kleinia, etc. Is it primarily a growth condition or a charac¬ 
teristic acquired for biological advantage? In some‘cases at 
least it is utilized, for joints break off and are rolled away to 
start in a new place. 

It is important to search for other modes of protection 
in addition to spines. Do any Cactacem have a rank 
odor making them unpalatable to animals? Lewin has re¬ 
cently proven 18 his earlier statement that Kchinocctetus 
{AnhaloniuvC) Lcwinii , a variety of A. William$ii % contains a 
poisonous alkaloid, 19 and he shows also that four or five others 
including a Cereus and Matnillaria are likewise provided. But 
it is not proven that these forms are thereby protected from 
animals. Are they? And if so, how do animals know that they 
are poisonous? Is it by smell or sight? They show no warn- 

1 *Pringsheim T a Jahrbttcher 26 ; 483-494, 1894. 

J 7 Flora 80 : 96-116. 1895. 

18 Ber. der d. b Gesellschaft 12 : 283. 1894. 

lft Soe Hayard, Bull. Torr. Bot, Club 22 : 1x7* 1895, where A. fissuratum 
and E , Lewtmi are eaid to produce intoxication when chewed. 
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ing colors, and if animals arc not in some way allowed to dis¬ 
tinguish the poisonous from the harmless they would destroy 
the plants before discovering that they are poisonous, and the 
object of this mode of protection be defeated. Either the 
animals are warned, or else the presence of the alkaloid is in¬ 
cidental and not an ‘‘adaptation" to protection. Not only E. 
Willi ants ii and closely related forms, but also the species of 
Anhalonium arc without obvious means of protection, unless 
the hard cuticle of the latter serves to this end. The flattened 
and roughened and gray colored upper surface of A. fissura- 
tum and the fact that they live partly sunken in the earth sug¬ 
gest that they may be protected by their resemblance to the 
ground on which they grow. Are they? The exudation of 
nectar already mentioned is perhaps protective, and the ar¬ 
rangement of crystals in a sort of armor just under the epi¬ 
dermis of Opuntia arborcsccns (to be described below) is prob¬ 
ably protective against snails. Are any others to be found 
in the family? A red color occurs on the under surface of 
Peireskia leaves, on young shoots of Cereus, etc., and on 
nearly all seedlings. Is this, as Stahl would suggest, associ¬ 
ated with the presence of tannin or other distasteful substance, 
and hence of the nature of a warning color? Or is it in the 
seedlings a light-screen? The probability of some protection 
against too great light and heat has already been mentioned, 
and possibly the hairs, or even the hypoderma may assist in 
this, 30 "but nothing positive is known about it. The investi¬ 
gation of the minimum, optimum, and maximum temperature 
points for some desert Cactaccm would give results of great 
interest. There is reason to think that electrical currents are 
to be detected on the deserts. 31 Do plants show any rela¬ 
tions to them? 

The entire relation of form-conditions to climate requires 
more careful study. 33 Is condensation proportional to dry- 


80 See McFarlane's suggestion, Hot. Centr. 61 ; 184. 1895. 
zt National Geographical Mag. 4 ; 171. *893, 

** As a basis for such study, the forma ae'sra to fall into divisions about aa 
follows. Goebel has traced the subject for the genus Opuntia. 

a. The branching, shrubby type, little removed from the typical condition; the 
woody Peireskias. 

( ribbed; Cereus, Pilocereus, etc. 
f upright •] tubercled: fleshy Peireskias, Cylin- 
J { dropunti®, 

) creeping or deflexed: creeping Cereus and Ech- 
inocereus. 


b. The unjtinted column \ 
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ness of climate? 3 3 If so, to means or ext remes of dryness? It 
is to be noted that condensation can be more easily effected 
in the deserts than in cloudier climates, for the great cause in 
antagonism to condensation, i. r ., the need lor a large spread 
of green surface, is here much less operative; for the slow 
growth of the plants requires less assimilation, and the intense 
and continuous light render possible a given annual amount of 
assimilation with a far smaller surface than is possible in 
cloudier climates. Hence condensation is absolutely easier 
to desert than other vegetation, and it may mean that the 
conditions are as not extreme as they appear judged by other 
standards. 

Passing now to internal anatomy, the first great problem 
is to study it in relation to external conditions. As one 
views Cactacem in collections, he is continually surprised at the 
apparent lack of relation between the development of the tis¬ 
sues and the supposed habits of the plants. Some forms, such as 
Rhipsalis, Phyllocactus ami some Opuntias, though not very 
xerophilous in habit (except in some cases where they possess 
xcrophilous characters in common with other epiphytes), 
possess very strong cuticle, hypoderma and mucilage, while 
other marked desert forms, such as some Mamillarins, have 
very slight cuticle and no hypoderma. Even granting that 
the former cases are examples of survival of old xerophilous 
characters, how are the latter to be explained? Does tissue 
anatomy respond sensitively to changing conditions or*does it 
not? Here, perhaps, better than anywhere else, is the op¬ 
portunity to delimit internal growth conditions from those of 
“adaptation/ 1 A comparative anatomy of the family, stud¬ 
ied in relation to life-conditions, and introducing compari¬ 
sons with the characteristics of other destnl families, would be 
of great value*' 

The very common collendiymatous hypoderma is proba- 


„ 77J upright; Cereua testudo 

3 * f ] dc’flt'xtd: sonm* Rhombs species, 

d. Phyllodadk x two-ribbed flat shoots; Phyllocftctus, KhipsaUs, Kptphyllum. 

e. Flattened tiblm shoot \ 0a , cyl 1 i " d 1 ric il *^ °i iutttk 

| all fl atoned: Plntopuntuc 

f ribbed: Echinopsis, upright Echinocereus, Echino- 

f. Spheriform (including j cactus, Astrophytum, Molocactus, etc. 

short columns) 1 tubercled: Mamillarin, Leuchtenbergia, Polecy- 
\ phora, Aohalonium. 

**Noll has given (Flora 77 ; 353 356, 1893) exact data on relation of form to 
transpiration. 
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bly watcr-liolding, as is the mucilage, but this is proven in 
neither case. To the mucilage, Stahl 24 assigns a function of 
protection against animals, which its abundance in some non- 
xerophilous forms seem to sustain. The “Ncbenzellen” of 
the stomata are ceitainly axerophilous character, but in what 
way are they? Probably nowhere else in nature, though it is 
a xerophilous character, arc the rings and spirals better de¬ 
veloped in tracheids than here—they are particularly superb 
in Leuchtenbcrgia, where as elsewhere they often form 
gland-like masses along or at the ends of fibro-vascular bun¬ 
dles. What is the use of the spirals in this water-holding 
family? Can it be that the spiral in a trachcid is associated 
with the holding of water, and that it acts by presenting a 
larger surface and hence stronger capillary attraction for the 
water? And arc the gland-like trachcid masses really water 
storers, and if so why are they better than the ordinary pith 
or cortex cells? The entire internal anatomy of Leuchten- 
bergia is most beautiful and interesting and the study of its 
development will prove of great interest. Pits between 
water cells are particularly fine and show thickened plates at 
the contact-walls. The hairs show many fine markings and 
are recommended to those interested in the structure of cell- 
walls. A micro-chemical study of the tissues is needed, for 
I have frequently found that the reactions to reagents are 
not such as our suppositions as to the nature of the walls 
lead us to expect. The crystals are excessively abundant, 
doubtless in part because of the very slow growth of desert 
Cactacem and the lack of falling parts, leaves and bark. In 
certain cases, as in 0 . or bores ecus > use seems to be made of 
them for they arc deposited in a close single layer, appar¬ 
ently as a sort of armor, just under the epidermis, and per¬ 
haps hinder the ravages of snails, or other small animals. 
But do snails occur on the desert and try to eat the Cactaccse? 
This is but one of many examples of what seem to be the con¬ 
verting of a disadvantage to use; probably many of the special 
secretions, substances once purely excretions but converted 
to protective purposes, are of this origin. 

The Cactacem show great “vitality,” not only in withstand¬ 
ing bad treatment, but in rooting freely from almost any part, 
as from the leaves in Peireskia, the tubercles in Mamillaria, 
etc. Perhaps the possibility of free grafting is another phase 


24 Pflan2en und Schnecken, Jena. 1889. 
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of it. In what does “vitality” of this sort consist? Is it a 
more hardy composition of the protoplasm of that plant, or is 
it in the fact that nearly all cells are alive, i. e., non-skoletal, 
or a result of the abundant water and food supply in every 
cell? 

The bundle systems are built upon a very uniform system; in 
the several genera examined they form modifications of that 
which occurs in Opuntia, which in turn is easily derivable 
from that of Pcireskia. This should be examined for the remain¬ 
ing genera. The bundle systems seem to follow closely external 
form and morphological changes, a fact which comes out with 
particular beauty in Mamillaria, where the grooved and un¬ 
grooved forms have bundle systems answering exactly to the 
morphological difference between them. Further study of this 
relation between internal anatomy and external changes is 
needed before generalization is possible, but the point is as a 
principle one of great interest and importance. A careful study 
of the sieve elements is needed. Many thick forms of Ccrcus, 
Melocactus and Mamillaria show a pith-system of interlacing 
bundles, the development of which is still unknown. In 
Anhalonium, and confined to it, is found a remarkable bundle- 
cylinder system. It resembles somewhat, though in more 
extreme degree, that figured for the separate cylinders of 
Bauhinia, 25 In cross-section the bundles radiate fan-like in 
clusters, and then curve about plume-like, so that they often 
come to face inward towards the center of the stem. Its 
development is unknown. The entire minute anatomy of 
this genus, like that of Louehtenbergia, is of great interest. 
The composition of the excessively hard cuticle in the rough- 
tubercled forms, such as A . JU$uratum } is not known* A 
latex-system is found in many Mamillarias (in which the mu¬ 
cilage is generally absent), but its meaning is as little under¬ 
stood here as elsewhere. 

The constancy of the behavior of the axillary vegetative 
points in the same “genus,” and the differences in its behavior 
in different “genera” have suggested that it may be used to 
indicate true relationships, and I have given in Flora ( 1 . c. y ) a 
scheme showing such relationship* This point needs much 
more full investigation. For systematic purposes, this family 
needs above all others exact study in the field, for variation is 
rife in it The affinities of the family as a whole are not 


ltt SeeEngler & Prantt, Pflanzenfan&ilien. tegummoase, p. 8r. 
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known, different students having placed them in very differ¬ 
ent positions. If a form is found which will give the transi¬ 
tion to some known family, it will probably be a Peireskia- 
likc species growin'g in the forests of north-western Brazil. 
All evidence goes to prove the newness of the family, such 
as their great variability, their lack of sharp divisions be¬ 
tween the species and the genera, the large size of some of 
the latter, the constancy in the structure of the flowers, great 
similarity in the seedlings, similar characteristics of the axil¬ 
lary vegetative points (differences being derivable by slight 
modifications in degree), practical confinement in range to a 
single continent though a very large family, perhaps also 
their very “vitality,”already referred to, including possibility 
of free grafting and hybridizing. 

The study of the development of the flower may give a clue 
to affinities. Their geographical distribution is imperfectly 
known. It is worth observing how closely this follows the 
line of newer mountain chains on the American continent— 
extending along the Andes and in Brazil to Venezuela through 
the West Indies to Mexico and northward into the United 
States. 2 6 

So much for some of the special questions which, by those 
who can study the plants in the field or who can command 
the proper material, should be solvable. In addition to 
these, certain unusually marked characteristics of the 
Cactaceac, in particular their variability, the perfection of 
their adaptations, and their segregation into many species 
under a simple environment, make it seem that they are par¬ 
ticularly fitted to contribute to the solution of more general 
problems. As to all of these points, variation, historical 
development of adaptations, and causes of segregation into 
species, the old questions remain yet to be answered. Is 
there or is there not an innate tendency in living matter to 
variation, or is variation in some unexplained way induced by 
the surroundings ? In the former case, is variation a function 
of living matter, co-originating with it, or has it been ac¬ 
quired by selection or otherwise, since it gives such good 
results ? In cither case, does variation tend of itself to follow 
certain lines, or is it “ fortuitous ? ” In the former case, are 
the lines of themselves adaptive or are they adaptive in different 
directions, natural selection cutting off the unfit and leaving 

**See the map in Neumayer, Erdgeschichte, 2 : 655. 
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the fit? I doubt whether we have as yet any certain knowl¬ 
edge upon any of those points. Inseparably hound up with 
these questions is that as to the diiect effect of the external 
world. Light makes some shoots grow flat: how much of 
form and size conditions are thus directly imposed, and hence 
not due to natural selection ? llow much to internal consti¬ 
tution or mechanical growth conditions? Now much to 
selective action of the environment ? The greatest problem 
of the present time in the dynamics of evolution, is the delimi¬ 
tation of the effects of these three sets of influences: (i) in¬ 
ternal constitution, which includes (tf) properties ot functions 
of protoplasm, ( b ) hereditary characteristics ol the particular 
organism, (r) mechanical, physical or chemical conditions of 
growth; (2) the direct effect of external, mechanical, physi¬ 
cal or chemical influences upon the plastic organism either 
(flj directly, or (/>) through the intermediation of irritability, 
(3) the preservation of adaptive variations, and the elimina¬ 
tion of the unadaptive by the operation of natural selection. 
A few years ago an overwhelming preponderance was ascribed 
to the third, but evidence is accumulating to show that the 
first and second piny a part equally, perhaps more, important. 
I doubt if any family of plants can equal the Cactacea*, when 
properly studied, in their bearing upon these matters. 

Aside, however, from this, the family is one which the ex¬ 
treme natural selectionist will find it difficult to deal with. On 
the deserts the conditions of life are comparatively speaking, 
very uniform. Heat and light, the gases of the air, the min¬ 
erals of the soil are more than ample for all, ami rdl share prac¬ 
tically alike as to rain. Enemies are not numerous, not 
highly differentiated, and not of the kind with which they 
come into competition for survival. The plants grow well 
apart, and the struggle for existence lacks the complexity of 
forest anti jungle and is reduced simply to a struggle with 
hard but unilorm inorganic nature, the scarcity of water being 
the greatly preponderating element. Such conditions as these 
should, upon the natural selection hypothesis, produce a mo- 
lidtonous, little differentiated vegetation, for without keen 
competition between similar or closely related forms, slight 
favorable differences have fio chance of survival over slight 
unfavorable ones, and hence differentiation along advanta¬ 
geous lines alone could not occur. Now what are the facts? 
Despite uniform, non-competitive conditions, this family has 
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produced a thousand species, with some genera including over 
two hundred species; and in addition has developed hundreds 
of forms of spines, hundreds of modifications of tubercles and 
ribs, and hundreds of variations upon other points of its struc¬ 
ture. Clearly we must allow for differentiations which are 
without reference to use. lie who believes that differentia¬ 
tion depends solely upon the preservation of favorable over 
unfavorable variations can find in this family less support 
for his view than can he who sees in nature the known tend¬ 
ency to variation led along certain lines by little known 
though omnipresent principles of inertia and segregation, 
these lines cut off by natural selection when they are opposed 
to adaptation (i. e., unfit), but allowed when competition is 
absent to persist whenever not opposed to adaptation (t. e., 
not unfit, or indifferent) as well as when positively adaptive; 
until finally when competition comes into play the positively 
adaptive lines triumph over the indifferently adaptive and 
natural selection has won the day. I believe the Cactacea; are 
in the condition in which there is little competition, and that 
there arc present many indifferently adaptive as well as pos¬ 
itively adaptive features of structure, and that the former 
sometimes are not much behind the latter in degree of dif¬ 
ferentiation. 

Smith College , Northampton^ Mass. 



Noteworthy anatomical and physiological researches. 

Some recent cell literature. 

The literature of the various problems touched by stud¬ 
ies on the cell increases so rapidly and leads so often to 
modifications in our knowledge and our theories of cell- 
phenomena, that the best hand-book very quickly becomes an¬ 
tiquated, perhaps more quickly at present in this field of 
researcli than in any other. It is now little more than two 
years since the appearance of Ilcrtwig's admirable summary of 
our cytological knowledge, “ Die Xelle und die Gewebe,” but 
already certain disputed points there discussed have been fur¬ 
ther elucidated, and certain views there defended have gained 
or lost in probability. The request of the editors of the GA¬ 
ZETTE for a brief account of recent literature in its effects on our 
knowledge of the nucleus and ceutrosphores seems therclore 
justifiable. In this discussion we may best take llertwig’s 
book as a starting point; for, although it treats the cell from 
the stand-point of the animal histologist, it shows the thor¬ 
ough acquaintance of its author with the botanical literature 
and his willingness to use it wherever it can throw light on 
the problems discussed. The present account will, naturally, 
deal chiefly with the literature of tin; plant-cell, while re¬ 
ferring also to certain important zoological papers. 

The question of the nature of the nucleoli and of their 
fate during karyokincsis is still an open one. While Stras- 
burger and others believe that the substance of these bodies 
becomes dissolved in the so-called nuclear sap, it is pretty 
generally held by zoologists to be taken up by the ehromo- 
sotnos. The position taken by Moll (12) may be regarded as 
an extreme form of this view, lie finds in the resting nucleus 
of Spirogyra a very large nucleolus which gradually disap¬ 
pears as the chromatin thread becomes more prominent dur¬ 
ing the spirem stages. And he believes that he has observed 
the termination of one end of this thread in the nucleolus, 
which thus directly furnishes the material for the formation of 
the chromosomes. Only further studies can definitely decide 
this important question which bears so directly on the nature of 
the nucleoli, Zimmerman (20) has observed, like others bc- 
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fore him, that masses of nucleolar substance may sometimes 
be seen in the cytoplasm during karyokinesis. But this au¬ 
thor attempts to show that the nucleoli are characteristically 
thrown out of the mother-nucleus into the cytoplasm during 
division, to be reabsorbed into the daughter-nuclei. The 
present reviewer (9) has attempted to show that this extru¬ 
sion of nucleolar substance is not constant, nor even com¬ 
mon, in any plant studied by him; and Guignard has found 
(7) in Psilotum triquetrum that the frequence of the phe¬ 
nomenon depends, in the sporogenous tissue, upon the stage 
of its development. The writer can see nothing in the be¬ 
havior of nucleoli to justify Zimmerman’s view of them as 
organs of the cell. Their indefinitencss in form, size, num¬ 
ber, and position in the nucleus, and their total disappear¬ 
ance in most cases during karyokinesis, all point to the 
conclusion that they are masses of substance subject to the 
activity of the nucleus and perhaps furnishing plastic mate¬ 
rial for certain cell-processes, to whatever parts of the cell it 
may be distributed while unrecognizable as nucleolar masses. 
And the fact that such recognizable masses sometimes occur 
in the cytoplasm affords no evidence that the whole of this 
substance passes normally into the cytoplasm when it disap¬ 
pears during karyokinesis. ft is perhaps quite as probable 
that these masses represent a surplus which is not or cannot 
be disposed of in the usual way. 

The observation of nucleolar masses in the cytoplasm in 
Psilotum triquetrum led Karsten (io) to believe that they arc 
the centrospheres, and that therefore, at least in this plant, 
the latter bodies are of nucleolar origin. The writer (9) has 
shown that this was due to his having quilt: overlooked the 
true centrospheres, a conclusion since entirely confirmed by 
Guignard (7). 

Since their first discovery in plant-cells by Guignard, the 
centrospheres have been recognized with more or less cer¬ 
tainty by various investigators, so that their occurrence in most 
of the great groups of plants seems now assured. As has been 
intimated, the evidence is not equally satisfactory in all 
cases that the structures regarded as centrospheres by the 
various writers have really been such. But, as it is practi¬ 
cally impossible to determine justly the merits of each case, 
it may suffice to give a systematic list of those plants in 
which they are claimed to have been seen, with the name of 
the observer in each case. 
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AU'riK: Surire/la ca/eantta, Butschli, (2)\ L.uitvrborn, (11). 

Pinnularia nobilis Butschli, (3). 

Spirogyra sp., tic Wihlctn.m, (18). 

C/uira fivtida, ScliulUundcr, (14). 

Sphacctaria scoptiria, Slrasburgcr, (15); Humph¬ 
rey,-(g). 

FUNGI: Agaricus galericulatits, Wager, (17). 

Bryoi’IIYTA: Marchautia polymorpha, Schotthiiulor, (14). 

Pallia cpiphylla, Farmer and Reeves, (5J. 
Ptertdopiiyta: Gyntnogramme sp. , Scholtlander, (14.) 

Aspleninvi sp., Guignard, 1891. 

rolypodium sp., Guignard, 1891. 

Osmunda rega/is, Humphrey, (9). 

Eqidsctum limosum , de Wildeman, (18). 

Psilolum triquetrum , Humphrey, (9); Guign.ird, (7). 

Isoctes sp., Guignard, 1891. 

GYMNOSPERMAE: Ccratouunia tonyifolia, Humphrey, (9). 
Angiospermae: Liliaceus ( Lilium , Pritillaria, Allium), 
Guignard, 1891; Sehaffner, (13). 

AmarylUdaccce, Orchidaceee , etc. Guignard, 1891. 

Tradcscantia sp., Guignard, 1891. 

Via'a Fit6a, Sehaffner (13). 

The fact that they have been seen chiefly in the reproduc¬ 
tive cells is due plainly to the greater size and belter devel¬ 
opment of most important structures in such cells. But 
there is no reason to doubt their occurrence in purely vege¬ 
tative cells also. Their minute size and the difficulty with 
which they take up stains makes their recognition in most 
plants dependent on very favorable conditions for observa¬ 
tion. But in some nlga*, including some diatoms, accord¬ 
ing to BQtschli, they are much more easily recognizable, even 
in the living cell. 

In his cell-book Ilortwig inclines to the view that these 
bodies will be found to be of nuclear, rather than of cyto¬ 
plasmic origin. But the results of the past two years do not, 
on the whole, favor this opinion. Certain zoologists, notably 
Brauer (1), believe they have observed them within the nu- 
' cleus before division, but botanical workers on this point, 
with the exception of Karsten, agree in finding them in the 
cytoplasm during the resting stage, in agreement with the 
original observations of Guignard. Reference may be had 
to papers by Strasburger (1$), Humphrey (9), Guignard (7), 
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and Schaffner (13). fCarstcn’s theory (10) of the derivation 
of the centrosphcrcs from the nucleoli has been shared by 
Julin and other zoologists; but the source of his error has 
already been pointed out, and the observations of most stu¬ 
dents of animal cells are equally opposed to this view. 

As early as 1888, Boveri gave the name archoplasm to the 
centrosomes with the surrounding cytoplasm, and this term 
has been more or less loosely used by subsequent writers. 
Strasburger has more recently (15) proposed to distinguish 
that pari of the cytoplasm which appears to play an active 
part in karyokinesis, surrounding and including the centro¬ 
somes, as kinoplasm } from the merely nutrient portion, or tro- 
phoplasm . And this distinction is a very useful one. In their 
morphological application, the terms archoplasm and kino- 
plasm appear to be synonymous. The number of centro¬ 
somes present in the kinoplasm of a cell just before division 
appears to be typically two. In animals and in some algfe 
the number during the resting stage is but one, and this 
divides as a preliminary to nuclear division. In the higher 
plants this division occurs before the resting period, and in¬ 
deed in the earliest stages of the formation of the daughter 
nucleus which the kinoplasm accompanies. Heidcnhain (8) 
finds in some animal cells as many as a hundred granules in a 
group, which he regards as equivalent to a single center. 
But it seems fair to ask if these may not represent pathological 
conditions or artificial products. At all events, no such con¬ 
dition has been recognized in plants. 

Normal karyokinesis appears to be introduced by the pass¬ 
age to each pole of the nucleus of a part of the kinoplasm 
with a centrosotne, and by the formation, apparently from 
these starting points, of a spindle-shaped frame-work of deli¬ 
cate fibres. The question as to the source from which the 
material of these fibres is derived has long been a matter of 
dispute. Most zoological writers have believed it to be 
formed chiefly within the nucleus, while most botanists main¬ 
tain for it an extra-nuclear origin. Flemming now concedes 
that the ends of the spindle originate outside of the nucleus, 
while Hermann and the latest writer on karyokinesis in ani¬ 
mals, Driiner (4), fully agree with Strasburger in deriving it 
from the kinoplasm. 

The disagreement among zoologists as to whether the spindle 
15-Vol. xx. -No. 5. 
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fibres are continuous irom polo to pole iv.o due to in-aifficuMit 
knowledge of the farts. The difficulty has been clean'd up 
by the pretty general acceptance of the view that there an. 
formed in some cells, such as the sperm.it myles ol the sala- 
mander, continuous spindle-fibres ieachm«; from pole to pole, 
and, outside of these, groups ol peripher.il fibres which reach, 
at farthest, only to the equatoi ol the spindle; while in other 
cells, including the egg ol . Isuu/i nn ephaln, only these 
peripheral fibres, and none ol the central spindle, appear to 
be formed. Hermann and Driuier derive the central spindle, 
where it has been observed, irom the substance connecting 
the centrosomes. It appears at first very small and grows a, 
the centrosomes .separate. A somewhat similar phenomenon 
is described by Lauterborn (11) as giving rise to a spindle¬ 
like structure in one of the diatoms. This observation 
needs confirmation, but points to processes ot much interest 
Slrasburger (i 6) denies the existence ol peripheral fibres in 
the higher plants and finds the threads of the spindle always 
continuous. Therefore, until our knowledge of facts is much 
more complete, it is useless to discuss the homologies and sig¬ 
nificance of the structures above mentioned. 

It is, perhaps, in their ideas of the mechanics of the karyo- 
kinetic process that vegetable and animal cylologists remain 
still most widely apart. Most zoologists regard the arrange¬ 
ment of the chromosomes into an equatorial plate and the 
migration of the daughter-chromosomes to the poles of the 
spindle as the direct result of the active growth and subse¬ 
quent retraction of the peripheral fibres. These are believed 
to grow outward from the centrosomes, attaching themselves 
to the chromosomes and pushing these before them until they 
reach the equator, where fibres from opposite poles become 
attached to the respective halves ol each chromosome. Now 
begins the contraction of the fibres, which results in the 
separation of the daughter-chromosomes and in their being 
drawn finally to the poles, on the complete retraction of the 
peripheral fibres. Drliner (4) also attributes the migration 
of the centrosomes to the poles of the nucleus to the push ol 
the fibres seen radiating from them at this time, against cell- 
wall and nucleus, their paths being determined by the result¬ 
ants of all the pushes to which they are exposed. Many 
zoologists, with this writer, regard the centrosomes as mere 
points of attachment for the kinoplasmie threads. 
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On the other hand, as has been said, Strasburger (16) de¬ 
nies the existence of peripheral fibres in the best-studied 
plants. Maintaining justly that the splitting of the chrom¬ 
osomes is an active, vital phenomenon, he holds that 
the movement of the daughter chromosomes to the poles is 
equally so. He considers the spindle fibres to be the guiding 
paths along which the chromosomes move, since he and 
Guignard have found a close correspondence in number be¬ 
tween these fibres and the chromosomes. And he believes 
their motion to take place in response to some sort of attrac¬ 
tion exerted by the ccntrosomes. Yet, since all radiations 
from the ccntrosomes arc so faintly visible in plant-cells 
treated by the best known methods, Flemming’s suggestion 
(6) is worthy of consideration, when he hints that an im¬ 
proved technique may bring out the peripheral fibres in these 
cells, also. 

Of the details of karyokinesis in most of the Tlmllophyta 
we know very little, and most of the accounts we possess 
contain details so at variance with what we know of other 
groups, that they must be regarded as requiring confirma¬ 
tion. This seems especially true of the accounts of the cen- 
trosomes in these plants which have been published. 

Concerning the process of cell-fusion, which constitutes the 
essential feature of fertilization, there have been no very re¬ 
cent advances on the vegetable side; but it should be noted 
that recent studies of some American zoologists (19) tend 
strongly to discredit the supposed fusion in pairs or “quadrille” 
of male with female centrosomes. The ccntrosomes of the fer¬ 
tilized egg are said to be furnished sometimes by one, and 
sometimes by the other sexual element. If this be true for 
animals, a similar condition may be expected among plants 
also; but, until Guignard’s observations of the quadrille in 
Lilimn Martagon are proved erroneous, there is no ground 
for doubting their accuracy. 

Since the present status of our knowledge of the facts con¬ 
cerning the reduction of the number of the chromosomes in 
the nuclei of the gametophyte, and of their significance so far 
as plants are concerned, has lately been sketched in this 
journal ( 20 : 23), in an abstract of Strasburger’s last paper, it 
will not be profitable to discuss that most interesting cyto- 
logical phenomenon here.— J. E. Humphrey. 
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BRIEFER ARTICLES. 

Vitality of Marsilia qiuulriiblia. -A most remarkable instance of 
the retention of vitality m the spores of this plant has recently come 
to my notice. In the summer of 1892 I gathered fertile specimens at 
Fresh Pond, near Cambridge, Mass. The rhizomes and their attached 
sporocarps were at once put into commercial alcohol (95^) and have 
been kept therein continuously to the present time. Spores from 
specimens used by a student in morphology (Miss Anna Tarnutzer) were 
left in water in the dissecting dishes for several days. When about to 
clean up the dishes Miss Tarnutzer was surprised to find youngplants 
m the water. She called my attention to them and examination 
showed that they were young sporophytes of Marsilia, with shoots an 
inch or more long and roots well developed. 

It was thought that this might be exceptional, and Miss Tarnutzer 
was directed to select spores from a freshly opened sporocarp and sou¬ 
thern in water. These also germinated as did many others which were 
tried, and the class was able to study the prothaltium and sexual or¬ 
gans as well as the developing sporophyte. 

The sporocarp of this plant is of course very resistent, but one 
would hardly expect it to be able to exclude alcohol so completely 
during three years immersion as to leave both microspores and mega¬ 
spores capable of germination.— Charles R. Barnes, University of 
Wisconsin. 

Aflpidium slmulatum Daventout.— Since the publication of this 
.species I have received specimens for examination from a number of 
sources and found that my suspicion in regard to its having been many 
.times collected for either Aspidium Thdypteris or A. Novebotaccuse was 
well founded. 

I give the following additional stations not only as an indication of 
Us range, but as positive evidence that botanists may expect to find it 
masquerading under one or the other of its congeners* names in their 
herbaria: 

“Sawmill Pond, Anne Arundel co., Ma^land, October 1, *894, in 
wet thickets and quite plentiful ” 

.Collected by C. E. Waters, Johns Hopkins University, Baltimore, 
Who writes that “the sporangia were still unopened, but so nearly ripe 
iftat pn taking the fronds from the damp driers the dry air caused #he 
.spprangia to open so rapi.dly that .a decided crackling noise could be 

[** 9 ] 
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heard.” He also writes that "with us A . Thelyptcri\ ripened this year 
(1894) in the early part of September, and A . Noveboraccme m July or 
August,” confirming my own observations on the relative differences 
in the development and ripening of the three ferns. 

From Prof. Trelease of the Missouri Botanical Garden t have re 
reived specimens collected on Poplar Blutf, S. K. Missouri, August 
15, 1875, ^ Ccorge W. Lettermnn, and at Sapid pa, Indian Territory 
Sept. 24,1894, by B. F. Bush, no. 847, ticket marked "common.” 

There are a few forked veins in the lowermost pair of pinna; on 
Mr, Bush's specimen, and it will be noticed that the date for Mr. Let 
lerman's is the earliest vet recorded. 

The species lias also been collected by Mr. Merritt L. Fern a Id, of 
the Cambridge herbarium, in Georgetown, Maine, in a different local 
ity from that recorded by myself. 

Erratum .—By a careless inadvertence, for which I alone am respon¬ 
sible, in my account of the habitat of this species (Hot. Oaz. 10 : 496- 
1894) Seabrook is made to appear in Essex co,, Mass., instead of New 
Hampshire, where it belongs; Essex co., Mass., should follow Salis 
bury.— George E. Davenport, Medford, Mass. 

I)r. Joseph Sehmter. - - This eminent mycologist died at his 
home in Breslau, Dec. 12,1894. flis name and works are well known 
to American botanists, who regarded him as a leader in the depart¬ 
ments of knowledge which he cultivated. The following account of 
his life is taken in the main from an article in the Botanisehes Centra! 
Matty by Dr. H. Kionka of Breslau. 

Schrmtcr was born in Potsrhkau in Upper Silesia, March 14, 1837, 
and was therefore only in his fifty-eighth year at time of his death. 
As a boy he was fond of plants, but being the son of a physician he 
naturally devoted himself to medicine, upon the completion of his 
gymnasium studies. lie took his doctor's degree in Berlin at the 
age of twenty-two, and then entered military service. lie was soon 
made an army surgeon, and in 1*865 was promoted to the position of 
staff surgeon in the royal grenadiers stationed at Breslau. 

During these years he still found time to pursue his botanical studies. 
When the Plant-Physiological Institute was established at Breslau in 
1866, under the management of Prof. Cohn, Schrmter became the first 
investigator to enter, and maintained his connection with the institution 
up to the time of his death. He at first assisted Professors Cohn and 
Koch with their famous studies upon bacteria, and published a num¬ 
ber of his own researches in this line, but was soon diverted to th*e 
‘study of the fungi, especially'parasitic forms,'which he made his life 
work. He opened Cohn’s classical series of Beitragc %ur Eiologit for 
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Pflanzett in 1870 with a monograph upon Synchytria. He now con¬ 
tributed also to the botanical section of the Schksischeti Gescllscfiaft 
fur vaterlandische Citltur . 

When the Franco-German war broke out in 1870 he followed his 
regiment to the field, and was in a number of engagements, including 
the battle of Sedan. His services were recognized both by promotion 
and decoration. In 1874 he was again stationed at Breslau, and 
returned to his studies of the fungi with greater zest than ever. In 
the following year upon the occasion of the half century jubilee of 
Gopperl's doctorate, he undertook the elaboration of the fungi for 
the cryptogamic flora of Silesia, a work inaugurated by the Gescllschaft 
already mentioned. 

This great work could not have been carried out by one better fitted 
for it, as he had himself first collected most of the species, and had 
first described many of them. Unfortunately it was not quite finished 
at his death. The first volume was published in 18(89, and of the sec¬ 
ond and last volume three lieferungen still remained unpublished. 
The necessary manuscript was ready, however, with the exception of 
about one signature. The portion to be supplied embraced part of 
the fungi imperfecti, which must now be prepared by other hands. 

Through this work and a number of monographs of separate groups 
of fungi he has become known at home and abroad as one of the fore¬ 
most mycologists of the time. He had begun the elaboration of the 
fungi for the monumental work of En ler and Prantl, Die natUrlicken 
PflanzcnfimiUeti, but had only prepared a few orders. Besides this 
he had recently begun to issue the Pike Schlcsicns in exsiccati, to serve 
as a basis to his cryptogamic flora of Silesia. Of this only 400 num¬ 
bers in an edition of about twenty-five copies had been issued at time 
of his death. 

In 1886 Solmeter qualified as a member of the Breslau medical fac¬ 
ulty in the department of mycology and bacteriology, and in J890 
became a professor. In 1892 he was entirely relieved from military 
service. 

He was an exceedingly industrious collector, and in the last few 
years, especially, extended his travels over a wide range of country, 
covering all of Europe from Italy to the North Cape. Last summer 
he undertook a scientific expedition to Asia Minor, stopping at Cyprus, 
and especially remaining in Cilicia and the Taurus mountains. In 
the unhealthy climate he contracted malaria, which developed into a 
fever upon his return home. During the autumn there was a recur¬ 
rence of the fever from time to time, and in one of these attacks, which 
kept him upon a sick bed for only a few hours, he expired. 
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Schrueter was much beloved, and greatly appreciated for his high 
attainments by those who knew him best. To the scientific world his 
loss is well nigh irreparable.—J. C. A. 

Collinsia bicolor.—While studying the genus Collinsia with refer¬ 
ence to future revision, certain peculiarities of structure in the 11 wer of 
C. bicolor have come to light which seem to be of sufficient significance 
to merit some mention in the Gazette. 

At the point where the upper pair of stamens become free from the 
corolla, the wings of the filaments turn into the sac of the corolla. 
After continuing attached to the corolla by one edge for a little way 
they end in free tips which are somewhat bearded. These tips point 
out into the sac so that they almost meet over the rudimentary fifth 
stamen or gland at the base of the sac. 

The conclusion arrived at after careful study of the question was 
that their function is to guard the nectar gland. The utility of such a 
device can readily be seen. The four stamens are declined toward 
the lower lip of the corolla and clasped by its middle lobe; so that 
the insect must enter by this path in order to reach the pollen. But 
the throat is so large and with such a wide opening that the insect 
could easily enter and reach the gland without coming in contact with 
the pollen, were it not for these guards, which effectually bar this road 
to the nectar. 

The same phenomenon has been observed in milder form in C. fran- 
eiscana. Both species are easily distinguished from all others by this 
peculiarity.— Alice E. Keener, Herbarium Lake Forest University. 



EDITORIAL. 

Tub 'ikanski. k of (In* National Herbarium from the building of the 
Department of Agriculture to the care of the SmiLhsonian Institution, 
and its storage in the National Museum, is a movement that com¬ 
mends itself to every botanist. That this great collection should so 
long have been exposed to destruction by fire does not reflect much 
credit upon our Congresses; and us the present arrangement seems to 
have been easily effected without any congressional action the long 
time exposeie does not reflect much credit upon previous administra¬ 
tions of the Department of Agriculture. The Smithsonian Institution 
docs not furnish more room, for the National Museum is already over¬ 
crowded, but it furnishes safety, and is the proper depository of gov¬ 
ernment scientific collections. In the transfer, the collections of the 
Divisions of Vegetable Pathology and of Forestry are not included, 
#md the Department of Agriculture also wishes to retain the grasses. 
■Ip our judgment all of these collections should pass under the care of 
the Smithsonian Institution, for the same reasons obtain for their 
transfer as for the transfer of the other collections. The botanist of 
the Department of Agriculture retains his position of Curator, so that 
a transfer docs not put any obstacle in the way of use. The collec¬ 
tions of the Division of Vegetable Pathology and of Forestry are in 
•charge of other curators, so that it may be well to preserve their au¬ 
tonomy, but the great and in many respects unique collection of 
.grasses should certainly bo included in the transfer. 

Tins commendable movement, however, is but a temporary expe¬ 
dient, for it means storage rather than working room. The Botanical 
Club, and the other organizations comprising the same body of botan¬ 
ists, through their annual resolutions on this subject, seem to have 
.been effective thus far, and should be encouraged to continue their 
(effort until a suitable building is provided on Smithsonian grounds. 
Much has already been done In the elimination of congressional 
clerks and replacing them with botanists. A building and an adequate 
corps of competent investigators are due such a collection as the Na¬ 
tional Herbarium. We trust that this matter will be taken up at every 
•meeting of botanists, until the National Herbarium has,a proper equip¬ 
ment of room and of men. 
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Field, Forest and Garden Botany. 1 

Of all the books which Dr, Gray found time in his busy life to pre¬ 
pare, none has been so widely used in schools as the manual which 
included the common cultivated plants. Although the first edition 
appeared in 1868, at the time of his death he was only hoping to find 
time to revise it. Shortly after his death, provisional arrangements 
were made by Dr. Watson for its revision, which was begun by Pro¬ 
fessor Barnes. A change in his plans, and a growing conviction that 
he could not do the work satisfactorily under the limitations imposed, 
impelled him to ask after Dr. Watson’s death for release from the 
agreement. At that time a preliminary list of the species to be 
included had been made, and also the first draft of the manuscript 
through the Leguminosie. The corporation of Harvard College then 
placed the prosecution of the work in the most competent hands of 
Professor Bailey, to whom therefore belongs the credit for the whole 
revision. 

The book appeared early in the present year. It is really much 
more than a revision, since it now includes eighty-two genera and 553 
species more than the original. This increase is partly due to exten¬ 
sion of territory west to the 100th meridian and more largely to the 
great increase in the number of plants now in common cultivation. 
In plan, arrangement, and style of description, as well as nomenck* 
ture, the book is still Dr. Gray’s; the reviser’s aim being to bring il 
down to date. The only noteworthy innovation is the placing of the 
gyranosperms after the angiosperms, instead of between the dicotyle¬ 
dons and monocotyledons, a change to which Dr. Watson’s reluctant 
consent was obtained. 

The most difficult part of the work of revision naturally is to de¬ 
termine what to leave out Prof. Bailey has been happy in the omis¬ 
sions he has made as well as in the choice of species to be included. 
In fact throughout the revision his wide knowledge of cultivated and 
wild plants is apparent. 

If any criticism is to be made upon the book it is that Prof. Bailey 
has not revised it enough. Dr. Gray always considered it the most 

.. . ..—. . . .. - .. . .. - . 1 4 

1 Gray, Asa: —Field, forest, and gard-sa botany, a simple introduction to the 
common plants of the United States east of the iootb meridian, both wild and 
cultivated; revised and extended by L. H, Bailey. 8vo. pp, 519. American* 
Book Co. 1895. 
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rrude of his books because it was made in an incredibly short time; 
it would have been wise therefore for the reviser to give more atten¬ 
tion to unifying its descriptions and because of their brevity to make 
sure that contrasted characters were used in related species as well as 
m section characters. In both these points the original was conspicu¬ 
ously defective and the revision therein is not materially better, as 
will be evident to any one by even casual comparison. Considerable 
space might have been saved also in remarks under each genus by 
condensing the explanation of the name. It may be objected that 
these changes would have made the book mechanical and have elim¬ 
inated the peculiar happy touches characteristic of Dr. Gray. Yet 
they are just such changes as Dr. Gray would probably have made 
himself; and in a manual one expects formality. 

In typography a marked improvement has been made in indicating 
indigenous and exotic species and horticultural forms by special type. 
Though having the same sized “body” as the first edition the type of 
the new book has a larger and clearer face and makes a fair page. It 
is quite certain that the revision and extension of this book will insure 
ior it a new lease of life and a still wider use, We wish the Herba* 
ruim whose property it is a large income from its sale. 

Minor Notices. 

The second edition of Spalding's “Introduction to Botany” 1 has 
recently been issued. It has been improved by the addition of a chapter 
on fungi, and a glossary and index. There have been some minor 
changes made here and there, but the arrangement and mode of treat¬ 
ment have not been altered. We can recommend this edition even more 
heartily than we did the first. It contains too much work for the 
’ordinary high school, but the teacher who can not from it select a 
suitable course, or who finds it “too advanced” for his class may well 
question his fitness to teach botany as it ought to be taught in a high 
school laboratory. 

The “BusiiRERCr Catalogue” is by no means merely a trade cata¬ 
logue, but is widely and most favorably known as a comprehensive and 
reliable manual of grape culture. So important is it, particularly in its 
’descriptive list of varieties that earlier editions were translated into 
French, Italian, German and several other languages. The fourth 


* Spalding, V. M.—Guide to the studyof common plants, an introduction 
jfco botany, Ed. 2. 12 mo. pp. xxiii 4- 294, Boston, D. C, Heath & Co 1895. 
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^edition has now been issued, 1 twenty-five years after the publication ui 
first Although the third edition, issued eleven years ago, was soon jgk 
hausted the publication of this has been delayed until the perfecting 
of the remedies for grape diseases has given renewed confidence in the 
success of grape growing. The firm of Bush & Son & Meissner have 
had the cooperation in preparing this work of various gentlemen. B. 
T. Galloway, contributed the article on fungous diseases and then 
treatment; T. V. Munson, whose studies of the grape have extended 
over fifteen year&, furnishes a classification of the grapes, though the 
article by Dr. Geo. Engelmann in previous editions has been con¬ 
tinued; C. V. Riley has revised the article on insects. The descriptive 
list of varieties occupies over 100 pages, and by its typography shows 
the rank of each. The pamphlet is profusely illustrated. 

The drug d ami ana is treated in its botanical features by John S, 
Wright, with illustrations, in Lilly's Bulletin No. 25. It is composed ot 
the dried leaves, young shoots, and occasional flowers and pods of 
Turnera diffusa aphrodisiac a, a suffrutescent plant of western Mexico, 
also reported from Texas. Aplopappus discoideus has sometimes been 
substituted for it. The drug has been known in this country for only 
about twenty years, but on account of strong tonic character has gained 
favor rapidly among physicians. 

The laboratories of Natural History of the State University of 
Iowa have devoted the first part of volume 3 of their Bulletin to the 
narrative of the Bahama expedition sent out by the institution in 
1.893. The number contains 250 pages and many plates, 

FiOUR station bulletins upon weeds are as follows: The Russian 
Bristle in .Ohio, with poster supplement, by A. D. Selby (Ohio, no. 55), 
general account, and a copy of the state weed laws: Five farmers 7 foes 
by Moses Craig (Ore., no, 32), brief account of Cnicus arvensis, C. 
ianccolatus, Sonchus arvensis, Xanthium spinosiun and Salsola Kali 
tragus, with copy of state weed laws; New Mexico weeds, I, by E. O. 
Wooton (N. M., no. 13), some account of weeds and their treatment, 
with descriptions of eighteen of the worst kinds, finely illustrated from 
photographs; Distribution of weed seeds by winter winds, also effect 
,of sped exchange upon the culture ot wheat by H. L. Bolley (N. D., 
£o. 17), observations on the number of seeds in snow drifts and the 
.section of winds in carrying free seeds. 

i*iBush & Son & Meissner: —Illustrated descriptive catalogue of American 
.grape -vines: a grape growers’ mannal, 4th ed, 8vo. .pp, oqS. The authors, 
Bushherg, Mo, 1895, Fifty cents. 




NOTES ANI) NEWS. 

The Botanical Society of Italy celebrated the centennial of its 
establishment April T5~23d. 

Dr, Alfred Koch has been appointed a.-o. professor of vegetable 
physiology in the University of Gottingen. 

Tifr forthcoming supplementary volume of Saccardo’s Sylloge 
Fungorum will be XI, and not IX as stated in the April Gazette. 

Dr. V. Uavard has published, in Bull Torr. Bot Club (March)', 
a very interesting paper on the food plants of the North American 
Indians. 

Pro*. L. II. Bailey contributes to the special spring trade edition 
of the Florht\\ fixchange ( 7 : 387. 30 Mr 1895) an account of the evo- 
lution of American horticulture. 

Gam on, Marquis dk Saporta died at Aix, Provence, on January 
26, at the age of 72. He was pre-eminent among students of the fossil 
flora of Tertiary and Mesozoic formations. 

I, eon Guignard has received the high honor of election to 
the French Academy, succeeding the late Duchartre. Botanists will 
heartily approve this action as a recognition of genuine merit 

Mr. E. II. Acton, who hies become known to American botanists 
chiefly through his book (in conjunction with Mr. Francis Darwin) en¬ 
titled “Practical Physiology of Plants,” died suddenly at Cambridge, 
England, from heart disease, on February 15th. 

A new plant house over 170 feet long, and of handsome construc¬ 
tion, lias been erected at the Central Experiment Station of Cali¬ 
fornia. Tt cost about $13,500. It is located beside the botanic garden 
of the University, which has now become an important adjunct of the 
botanical department. 

The “Spray Calendar,” sent out by the horticultural department 
of the Cornell Experiment Station, both last year and this, giving di¬ 
rections for combating plant diseases, has beeen reprinted by the Mis¬ 
souri Station and variously imitated by others. It is a model in way 
of concise statement. 

The death of Isaac Sprague, which occurred March 15th at his 
home in Wellesley Hills, Mass., removes a botanical artist whose name 
will always be closely associated with that of Dr. Asa Gray. There 
was nothing finer at the time than Sprague’s illustrations, and his 
studies set the pattern for later botanical artists. 

The New York University announces summer courses to continue 
from July 9th to August 17th, consisting of mathematics, physics, 
chemistry, biology, experimental psychology and pedagogy. The 
course in “biology” has not the faintest trace of a botanical side to it, 
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or any indication that the organic world contains any other forms 
than those of animals. The vegetable world can not be said to be 
ignored by the professor in charge, but rather undiscovered. 

M. Ed. Bureau has announced the publication, under Ins direc¬ 
tion, of a series of French colonial floras, of the same general style 
as the colonial floras prepared at Kew. 'Hie work has been assigned 
to several botanists, and the material for study is contained m the' 
great herbaria of the Museum, Some of these floras have already ap¬ 
peared. 

Prof. F. Lamson-Scriuner has just published, from the DepaU- 
ment of Agriculture, accounts of “the flat pea” ( Lat/iyi us svtvcstris IVag- 
neri) and “sachaline” (Polygonum S<zc/ialine use), both of them forage 
plants, concerning which large claims have been made. Accounts are 
given which should temper enthusiasm, and at the same time inform 
concerning the possible service of these plants. 

Prof. Lester F. Ward, in Science (March 29th), lias compared the 
Mesozoic flora ot Portugal with that of the United States (Potomac 
beds), finding a remarkable parallelism. The occasion of the paper 
is the appearance of Marquis Saporta’s “Flore fossile du Portugal.” 
The archetypal angiosperms, “Protangiosperms,” are also discussed, 
which seem to be remarkable illustrations of what were once called 
“comprehensive types,” 

American woods prepared and published by R. B. Hough of Low- 
ville, N. Y,, has reached the sixth volume. The work consists of thin 
sections of wood, mounted in book form, and accompanied with ex¬ 
planatory text. Each volume embraces twenty-five species. The first 
tour volumes include most of the woods of New York and the adjoin¬ 
ing states, volume five is devoted to Florida woods, and volume six to 
those of California. 

Experiments with cultures ot aigie (Conjugate), by Bokorny, to 
determine the effect of the absence or calcium and magnesium on the 
cell organs, lead him to the conclusion that the absence of Ca occasions 
a poorly developed chlorophyll apparatus, while the want of both Ca 
and Mg entails^ a shrinkage of both nucleus and chlorophyll bodies. 
A decided diminution in the size of the nucleus seemed also to result 
from the lack of Mg alone. (Cf. Bot. Centralb. ( 12 : r. 1895,) 

Plant models, showing the course of the fibrovuscular bundles in 
the stem, forms of the embryo, arrangement of the apical cells, me¬ 
chanical system of leaves and stems, reproductive organs of liverworts, 
stomata, arrangements of flowers for pollination, and many other 
structures, are offered for sale by Heinrich Gasser, whose address is 
Graz III, Leechgasse 22 e, Austria* The models of stomata and flow¬ 
ers have movable parts, to show the natural automatic movements. A 
price list will be sent on application. 

Even the Index Kewensis is held up to obloquy in re nomenclature! 
In a paper (from Proc. Cal. Acad. Sci. II. 4 : 559. 19 Mr 1895) op two 
species of Aquilegia Miss Alice Eastwood remarks anent her A. ecal 
carata, “According to the Index Kewensis, A. ecalcarata is a synonym 
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of A . vulgaris L. As I am not in sympathy with the movement that 
is producing such chaos in nomenclature and do not care to become 
a name changer myself, 1 leave it with the name under which it has 
been described.” How easy! 

The first fascicle of Musci Ruropaei Exsiccati, issued by MM. F. 
"Renauld and J. Cardot has been distributed. American bryologists 
who desire European species for comparison with our own are advised 
to procure this set of exsiccati. The specimens are ample and well 
prepared, while the names of the authors are a guarantee of care and 
accuracy in the determinations. Prof. J. M. Holzinger,Winona, Minn., 
is the author's agent in this country. 

The Bull, de lHerb. Boiss. for February contains a list, with descrip¬ 
tions of many new species, of the Graphidece of Eckfeldt collected in 
Louisiana and Florida, by Dr. J. Muller; a continuation of the fungi 
of equatorial regions (with plate), by Patouillard and Lagerheim, con¬ 
taining numerous new species and two new genera ( Punctularia , a hy- 
menomycete, and Xyloootryum , a pyrenomycete); and descriptions of 
new oriental caryophylls, by J. Freyn. 

Another serial publication! Alas the dayl The first volume of 
the Memoirs from the Department of Botany of Columbia College, 
now in press, contains A monograph of the Norik American species of 
the genus Polygonum , by Mr. John K. Small. It is illustrated by life- 
sized figures of all the species and by figures of the stem anatomy of 
the several subgenera. There are eighty-six plates in all and about 
two hundred pages of text. The Memoirs will be issued at irregular 
intervals—probably at long intervals—and each volume or part will be 
published at a fixed price. 

Parts 113,114,115 and u6of Die nattir lichen Pftanzenfamilien, just 
issued, contain the completion of Guttiferse by Engler, Dipterocar- 
pacese by Brandis andGilg;Ancistrodadaceae by Gilg; Elatinaceae and 
Frankeniacem by Niedenzu; the completion of Borraginacece by 
Gtirke; the beginning (55 genera) of Verbenacem by Briquet; the com¬ 
pletion of Bignoniacese by Schumann; Pedaliacese and Martyniaceae by 
Stapf; Globulariaceze by Wettstein; and the beginning (122 genera) of 
Acanthacere by Lindau. 

Dr. F. W, Klatt, in Ann. k. k. naturhht. Hof museum ( 9 : 355), 
describes forty new Composite from tropical America (Mexico, Cen¬ 
tral America, and the northwestern South American states) from 
material in the herbarium at Vienna. As this region is just now receiv¬ 
ing large attention from American botanists it is well to note that this 
fascicle contains new species of the following genera: Eupatorium (10), 
Brickellia (1), Heterotheca (1), Aster (1), Baccharis (1), Lagascea (1), 
Ballimora (1), Schizoptera (1), Sclerocarpus (1), Viguiera (x), Verbesina 
(2}, Liabum (2), Culcitium (2), Senecio (10), Gynoxys (1), Wemeria 
(2;, Othonna (1), Crepis (1). 

Bulletins 5 and 7 of the North Carolina Geological Survey are 
devoted to forestry. No. 5 treats of the forests, forest lands, and 
forest products of eastern North Carolina; and no. 7 of forest fires, 
their destructive work, causes, and prevention; both by W. W. Ashe, 
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who is in charge of the forest investigation The reports are exceed¬ 
ingly well prepared and deal with one ol our most important forest 
areas. Attention is specially called to the continued and unnecessary 
destruction of the forests of the eastern counties by lires and stock 
and the importance of remedying ihe evil before it is too late; and 
also to the fact that the quality and value of the ‘‘naval store” products 
may be increased some $200,000 per year by the adoption of the 
French system of gathering the turpentine. 

Prof. L. M. Underwood, in Bull. Ton. Boh Club (March), makes 
a plea for uniformity in the names of the larger plant groups, illustrat¬ 
ing his suggestion by outlining the arch ego mates. There has been 
gieat variance in usage among the systematists who have dealt with 
phanerogams, while the cryptogamists and zoologists have been more 
uniform. The proposition is to conform to the long established zo¬ 
ological usage, and to use as primary divisions the following terms and 
sequence: sub-kingdom, class, order, family, genus, species. This 
does away with such terms as “branch,” “senes,” “cohort,” which have 
crept in among phanerogams, and makes an “order” stand for a 

K of related families. Professor Undetwood would recognize 
ub-kingdoms: Mycetozoa, Thallophyta, Archcgoniata, and Sper- 
matophyta, the fiist two sub-kingdoms being as yet essentially tenta 
tive. Under Archegoniata the author would include thice classes 
Bryophyta, Pteridophyta and Gymnospermm. Under Bryophyta he 
would recognize seven orders, abandoning the long-used sub-class 
names, Hepatic# and Musci, as meaningless. The general suggestion 
certainly has very much in its favor. 

Vegetable pathology is treated, in some of its phases, largely 01 
exclusively m the following bulletins from the experiment stations: 
Potato scab by H. J. Wheeler, J. I). Towar and G. M. Tucker (R. I., 
no. 30) gives the results in the development of scab when the soil condi¬ 
tions aie varied; Potato blight and scab by F. Win, Rune (W. Va., no. 
38); Potato scab and its prevention, also Bacteriosis of rutabaga by L. 
II. Pammel (Iowa, no. 27) giving results of experiments and micro 
scopic study; Field experiments with fungicides on turnips, cabbage, 
tomatoes, potatoes and beans by B. I). Ilalsted and J. A, Kelsey 
(N. T., no. 108); Treatment oi smut in wheat and potato scab by II. L. 
Bolley (N. D., no. 19), a condensed statement with directions lor field 
use; Grain smuts, and potato scab by Aven Nelson (Wy,, no. sr), out 
line of the subjects for information of the cultivator; Spraying 
orchards and potato fields by L. R. Jones (Vt., no. 44), embodies ex¬ 
periments of 1894; Some fungous diseases of beets by B. I). Halsied 
(N. J., no. T07), describes three common and three rare diseases; 
Spraying pear and apple orchards by S. A. Beach (N. Y,, no. 84) gives 
results of experiments; Black knot by E. G. Lodeman (Cornell, no. 
81) includes observations on mode of entrance of the spores, results of 
spraying and a bibliography; The quince in western New York, also 
Recent apple failures in western New York by L. H. Bailey (Cornell, 
nos. 80 and 84), both partly devoted to diseases, the latter especially 
treating of apple scab (Fusicladium) with good illustrations, including 
a colored plate. 
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Contributions to the embryology of the Ranunculace ®. 1 

WITH PIATES XVII-XX, 

DAVID M. MOTTIEK. 

Various representatives o{ the Ranunculaceas have been 
subjected to much careful study from the standpoints of mor¬ 
phology, histology and embryology. The well known re¬ 
semblance to the monocotyledons in the structure of the 
vascular bundle, secondary growth of the stem and the large 
size of their mcristematic cells, has brought to several species 
of this family much ol that careful investigation that is usu¬ 
ally centered upon transitional characteristics. Of all the 
dicotyledons certain species of the Ranunculacesc resemble 
more closely the monocotyledons in the large size of their 
embryonic cells / 2 For this reason certain species are espe¬ 
cially favorable for embryological studies. From a desire to 
know more about the development of the embryo-sac, a study 
of one or more species of several available genera was begun. 

Pranil® arranges the genera of this family under three sub¬ 
divisions, Paconierc, Hellebores and Ancmoncae. Of the 
Paeonicm no representative was available for study; of the 
Hellcborcai the following species were investigated: Del¬ 
phinium tricorne Michx., Caltha palustris L., Aquilegia 
Canadensis L.; of the Anemonem, Ranunculus abortivm L., 
Rs recurvatus Poir,, R. scptentnonalis Poir., Ancmonclla 
tlialictroides Spach, Thalictrum dioicum L. and Hcpatica 
aentiioba DC. 

The subject naturally embraces three phases, namely; the 
development of the embryo-sac, the process of fertilization, 
and the development of the embryo. 

The following pages will be confined almost exclusively to 

1 Contributions from the Botanical Laboratory of the University of Indiana. 

8 Slrasburger, Histologische Beitrage 5. 118. 1S93. 

3 Natttrlichen Pflanzenfamilien 
16—Vol, XX.—No. 6. 
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the development of the embryo-sac and its behavior previous 
to fertilization. The different species will be taken up in the 
order indicated above. 

Delphinium triconic .—As is well known the ovules of Del¬ 
phinium arise as nipple-like protuberances from the infolded 
margins of the carpophyll. The epidermal and hypodermal 
rows of cells of the carpophyll pass uninterruptedly over this 
rudiment of the ovule. At the apex of the protuberance 
maybe seen one or frequently more hypodermal cells distin¬ 
guishable by their larger size (fig. 2). The cell which ulti¬ 
mately gives rise to an embryo-sac will, for greater clearness, 
be spoken of in this paper as the initial cell of the embryo- 
sac, while the term mother-cell will be reserved for the lower 
one of the longitudinal row of cells arising from subsequent 
divisions of this cell. In the very young rudiment of the 
ovule (fig. 1) in a large number of cases the initial cell of the 
embryo-sac is not perceptibly different from the other hypo- 
dermal cells nor the cells of the young ovule in general. It 
is usually stated that the initial cell of the embryo-sac is the 
terminal one of an axial row of cells of the nucellus, especially 
in monocotyledons which possess small ovules. In larger, 
small-celled ovules, those of the dicotyledons particularly, 
proof of an axial row is indeed difficult, if not quite impossi¬ 
ble. In few cases in Delphinium an axial row could be de¬ 
termined (fig. 2); but it is very evident, even in the most 
favorable cases, that the initial cell or cells sustain a closer 
genetic relationship with the hypodermal layer than with 
any other cells of the nucellus (figs, 1-3). 

The initial cell now increases in size, and divides by a 
transverse wall into two cells, the lower being frequently a 
little larger than the upper (figs. 4, 5, 7). When the first 
division is completed in the initial cell, the epidermal cells of 
the nucellus have divided by periclinal walls, and the inner 
integument has attained a level with the apex of the nucellus. 
Each of the two resulting cells (fig. 5) now divide by a wall 
parallel to the first, thus giving rise to four cells by two suc¬ 
cessive divisions of the initial cell of the embryo-sac. These 
transverse walls are very thin membranes without being the 
least swollen in the instances figured. As far as observation 
extended, the division of the lower cell preceded that of the 
upper, as will be seen in figs. 6 and 7. These divisions 
follow as a rule in rapid succession. The lower one of the 
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row of four cells now becomes a mother-cell of the embryo- 
sac. It increases in size, gradually absorbing the three cells 
above and also the adjacent cells of the nucellus, a process 
that almost invariably obtains in all angiosperms. In fig. 8 
the mother-cell may be seen separated from the disorganized 
remains of the three superposed cells by an arched wall which 
is somewhat swollen. 

The nucellus here has elongated, so that at this stage of de¬ 
velopment the three disorganized cells do not appear as flat¬ 
tened caps above the encroaching mother-cell, but seem to 
form only a narrow cavity containing a structureless substance 
which stains deeply. I have not been able to show this ac¬ 
curately in the pen drawing. This cavity is made narrow 
both by the increase in length of the nucellus and by the 
turgor of the cells immediately surrounding it. The walls of 
the turgid cells here in question, which border upon the 
cavity, arc usually much swollen. The mother-cell now de¬ 
velops into the embryo-sac in the normal manner. The ma¬ 
ture embryo-sac is covered by the nucellar cap varying from 
two to four colls in thickness. The antipodal cells attain an 
extraordinary size compared with that of the egg-apparatus, 
as a glance at figs, io^ and \ob will plainly show. This con¬ 
dition of affairs exists in the embryo-sac at the time of 
anthesis or shortly before. The three cells almost always lie 
side by side in the same horizontal plane, consequently only 
two are shown in the figure, the other being in the next suc¬ 
cessive section. They gradually increase in volume with the 
subsequent growth of the embryo-sac, and persist for a time 
after fertilization, when they are finally absorbed. About 
the time of fertilization they may be seen upon a projection 
of the chulaza at that end of the sac which has now become 
very broad. 1 lowever, the position of the antipodal cells varies 
considerably in different ovules. Strasburger has called at¬ 
tention to the enormous size of the antipodal cells in Del¬ 
phinium villasum. 4 In Delphinium tricorne the writer did 
not find the difference to be quite so great. We shall return 
to this phenomenon further on. 

The only account of the development of the embryo-sac in 
any representative of the Ranunculacese to which I have ac¬ 
cess is that given by Strasburger 6 for Myosurus minimus . In 

4 Strasburger, UebcnBefruchtung und Zelltheilung 38. 1878. 

8 Strasburger, Die Angiospermen und Gymnospermen 13. 1879. 
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this plant tlic author finds that the initial cell gives rise to a 
row of only three cells, the lower one oi the scries developing 
into the embryo-sac in the normal way. Tt will be seen that 
Delphinium differs from Myosurus in that four cells result 
from two successive cell divisions of the initial cell, of which 
the lower one gives rise directly to the embryo-sac. It is not 
improbable, however, that occasionally only three cells are 
formed here as in Myosurus, a phenomenon that was observed 
in other genera to be mentioned later. 

The most remarkable phenomenon met with here is the 
presence of two and sometimes more initial cells and their 
development into mature embryo-sacs. In figs, x and 3 may 
be seen two initial cells of about equal size. In a number of 
cases one of the cells was somewhat larger than the other. 
The larger would in all probability take the upper hand of the 
smaller, thus crowding it out when only one embryo-sac would 
be the result. Frequently two cells were observed in Liter 
stages of development (fig. 7), both of which would, without 
doubt, produce mature cmbryo-sacs. As a rule one cell is a 
little in advance of its neighbor in development (fig. 7, the 
cell on the left). This state of things is not exceptional, but 
in some carpels a large number of ovules* presented two, and 
occasionally three, initial cells. It is certain that every 
initial cell does not ultimately result in a mature embryo-sac, 
for it seems that there is unquestionably a “struggle of the 
parts” here as elsewhere. No more than two embryo-sacs 
were observed in one ovule. In fig. 9 are shown two fully 
developed embryo-sacs, apparently of equal size and import¬ 
ance. The antipodal cells lie side by side in a plane at right 
angles to the plane of the section. V>y focusing deeper other 
nuclei could be seen, and in an adjacent section the other 
antipodal cells were visible. The two cmbryo-sacs were con¬ 
tiguous for their whole length, separated only by a very thin 
and indistinct membrane. For lack of time a very large 
number of ovules was not examined to ascertain the frequency 
of the phenomenon, nor is it known to the writer whether 
more than one embryo-sac is fertilized, and in that event 
whether more than one embryo ever reaches maturity in a 
single seed of Delphinium. 

We do not have to do here with an isolated phenomenon, 
for the presence of more than one embryo-sac in one ovule 
has been observed several years ago by Hofmeister, 6 Tulasne, 
Schacht and others. 


°Strasburger, Ueber Belruchtang und Zelltheilung 36 and foot note. 
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Tulasne claims to have observed five or six embryo-sacs in 
a single ovule; but it is probable that the methods used in 
the preparation of objects by earlier observers were less ac¬ 
curate than those employed by more recent investigators, 
consequently such statements may be reasonably questioned. 
The most remarkable instance, however, is that noted by 
Strasburger 7 for Rosa livitla. I quote from this author as 
follows: “Im fertigen Zustande sah ich die Embryosacke 
stets in Mehrzahl den Eichcnkcrn durchsetzen, sich nach 
hinten und im grbssten Thcilc ihres Verlaufs unmittelbar an 
einander haltcnd, urn erst mit den vorderen Enden zu di- 
vergiren. Hicr aus einander weichend wachsen sie in das 
umgebende Gewebe hinein (taf. vii, fig. 72), meist dringt 
eincr bis zu den Integumentcn vor, und dieser fuhrt dann auch 
allein den aus drei Zellen bestehende Eiapparat, wahrend 
es in den anderen bei eincr Ansammlung formlosen Pro¬ 
toplasmas im vorderen Endc blcibt.” In Delphinium, as pre¬ 
viously stated, the two sacs are in contact for their entire 
length. The egg apparatus in each is normal and apparently 
well developed. Here the embryo-sacs are always covered by 
the nucellar cap, even after fertilization. The writer has 
seen in one case two embryo-sacs in Senccio aureus , and two 
in process of development in Fagus ferruginea . 8 The same 
litis also been observed in Fagus sy ha tic a. 0 

Caltha palustris .—This species presents a number of in¬ 
teresting phenomena in the larger number of initial cells of 
the embryo-sac frequently met with and their subsequent be¬ 
havior. The structure and development of the ovule is the 
same as in Delphinium, except the larger size of its cells, 
especially those connected either directly or indirectly with the 
reproductive function. The initial cell of the embryo-sac is 
hypoderinal, sustaining a closer genetic relation apparently to 
this layer than to the more centrally situated cells of the 
nuccllus. Here, however, a greater number of initial cells 
are present, forming in many cases what seems to be a massive 
arcbesporium. Sometimes three rather large initial cells may 
be seen in a longitudinal section of the ovular rudiment (fig. 
11), and occasionally four or more forming a small group of 

7 Ueber Befruchtung und Zclltheilung 36, 

8 My paper, ot which this species forms a part, is now in preparation. 

°Benson, Margaret, contributions to the embryology of the Amentiferae. 
Trans. Linn. Soc. Bot. II. 3 : 409-424. 
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cells more loosely arranged (fig. 12). The latter state of 
things was observed in one case only. Frequently only one 
initial cell could be seen, yet two were usually present. The 
initial cell divides by a transverse wall into two unequal cells, 
the lower being the larger (fig. 13). Very soon a division takes 
place in the lower cell (fig. 14) thus giving rise in all to three 
cells. It can not be said with certainty that this is always 
the order of division, but in the particular instances figured, 
there can be little doubt, for in fig. 13 the nucleus of the 
lower cell is in the skein stage of the prophases. In fig. 14, 
it will be observed that the middle cell is somewhat com¬ 
pressed by the enlarging mother-cell of the embryo-sac. 
Sometimes, however, the first division wall in the initial cell 
is inclined at an angle of about forty-five degrees; in other cases 
it was greatly arched downwards, i. c., away from the apex of 
the nucellus, making the upper cell the larger; again a division 
may take place in the nucleus of the upper cell without being 
followed by cell-division (fig. 19). All this may take place be¬ 
fore any sign of an integument is visible. In fig. 15 it is clear 
that cell-division did not follow nuclear division in the lower 
cell resulting from the first division of the initial cell. The' 
two nuclei lie in opposite ends of the cell, separated by two 
large vacuoles. From the fact that growth is here very rapid, 
it may be suggested that the forces controlling nuclear divis¬ 
ion and the formation ot the new cell wall were proportion¬ 
ately weaker than those which, at the same time, bring about 
the growth in size of the dividing cell. Usually the lower 
cell of the three becomes the embryo-sac, as in the vast ma¬ 
jority of phanerogams, but the uppermost cell of the row may 
probably become the mother-cell of the embryo-sac (fig. 16). 
Of course, it is impossible to state definitely what would be 
the final result of such a condition here figured, as it was 
the only instance of the kind observed. The lower cell which 
is slightly disorganized is partly hidden by the cell above it, 
which in turn is somewhat overlapped by the terminal cell of 
the row. In this ovule the inner integument has just begun 
its development. 

The mother-cell now develops rapidly into the embryo- 
sac. In fig. 17 will be seen such a cell with the remains of 
the disorganized cells above it. The large cell just beneath 
this is evidently one of the axial row of the nucellus, which 
failed to divide, and has become, as a result, larger than the 
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neighboring cells ol the nucellus. Fig. 18 presents a sac 
with two nuclei in each end. The outer integument has now 
put in an appearance on the side turned from the funiculus 
(on the right in the figure), and the epidermis of the apex of 
the nucdlus has given rise by periclinal divisions to a layer of 
three or four cells in thickness. This layer may be formed 
earlier in the development of the ovule (fig. 17). The 
embryo-sac is not infrequently mature when the inner integu¬ 
ment has reached the apex of the nucellus. In regard to this 
point there is considerable variation, for both integuments 
may exceed the nucellus before the maturity of the embryo- 
sac. 

The embryo-sac presents nothing abnormal. In the antip¬ 
odal cells, which become quite large, the nuclei undergo 
fragmentation, so that each cell at the time of anthesis, con¬ 
tains three or four nuclei. 

On account of insufficient material only a limited study of 
the mature sac was made. In all cases examined only one 
embryo-sac was found in each ovule, yet the probability is 
not excluded that more than one may reach maturity as in 
Delphinium. 

Aquilegia Canadensis .—This genus, in the species inves¬ 
tigated, presents variation in the behavior of the initial cell 
of the embryo-sac, along a line different from cither Delphin¬ 
ium or Caltha. It may be stated first of all that the most 
striking histological phenomenon here is the smallness of the 
cells and consequently the small dimensions of the young 
ovules as compared with those of the preceding genera. 

The initial cell which, of course, is hypodermal in origin, is 
distinguished irom its neighbors of that layer only after a 
marked increase in size. With the growth of the nucellus it 
increases perceptibly in length accompanied by a similar 
growth in the adjacent hypodermal cells, and, in several in¬ 
stances observed, cuts off a small cell from the top, which 
seems to be a tapetal cell (fig. 20). The lower and larger 
cell now divides transversely (fig. 21), each of the resulting 
cells dividing in a similar way (fig. 22). More frequently, 
however, no such tapetal cell is formed, the initial producing 
a series of lour cells in the manner described for Delphinium 
(figs. 23, 24). In fig. 23 the upper cell has just divided. The 
transverse walls are very delicate and the nuclei poor in 
chromatin, facts which seem to indicate that the two divis¬ 
ions followed in rapid succession. The lower cell (fig. 24) 
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has increased in size apparently by keeping pace with the 
elongation of thenucellus, as the cross wall separating it from 
the cell above is horizontal. Its nucleus is a little larger 
than those of the cells above, and a large vacuole occupies 
the upper third of the cell. 

In fig. 25 it is evident that five cells have been formed from 
the initial cell. It is quite impossible to determine the exact 
order of cell-division in this case. It may have been in the 
manner indicated in figs. 20, 21, and 22, or the uppermost 
cell of the four resulting from the two successive cell-divisions 
(fig. 23 or 24) may have undergone a further division. Judg¬ 
ing from my experience in this work and the appearance of 
the preparation from which fig. 25 was drawn, I am inclined 
to regard the latter process as the correct one. The condi¬ 
tion presented by fig. 26 seems to support this view, for there 
can be little doubt that the uppermost cell of the series di¬ 
vided again at almost right angles to the usual plane of 
division. 

The mother-cell now develops in the usual manner. When 
the nucellus, by lateral pressure and growth, becomes more 
elongated, the space occupied by the remains of tne disor¬ 
ganizing cells is almost obliterated by the turgor of the sur¬ 
rounding cells (compare figs. 27 and 28). The mother-cell 
continues its growth mainly at the expense of the cells in 
front of it, and when it has reached the epidermis, whose cells 
have now been doubled b}' periclinal divisions, a nucleus oc¬ 
cupies each end with a large vacuole between them. The 
further development is perfectly normal. 

In the newly formed embryo-sac the antipodal cells, which 
are always surrounded by very evident membranes, taken to¬ 
gether have about the same volume as the egg-apparatus (fig. 
29). With the gradual increase in size of the embryo-sac 
prior to fertilization and some time afterwards, the antipodal 
cells become enormously enlarged, being very rich in pro¬ 
toplasm, with numerous vacuoles especially in their broad 
upper ends. The nuclei multiply by fragmentation. 

A glance at fig. 300, a small embryo with a cell by its side, 
probably one of the synergidae, and fig. 30 b ) two antipodal 
cells taken from the same embryo-sac, will give one some 
idea of the phenomenon just mentioned. In this embryo-sac 
the endosperm consisted of many free nuclei regularly dis¬ 
posed in the protoplasmic lining of its cavity, z. e ,, the endo¬ 
sperm is a single layer of free cells. 

(To be concludedJ 



The development of botany in Germany during the nine¬ 
teenth century. 

EDUARD STRASBURGER. 

AUTHORIZED 1RANSLATLION DY GEORGE J PEIRCE 
[ Com ludt d Ji om / 20 f. ] 

The new development which systematic botany has taken 
on in Germany during the last decades began when new life 
was given to morphology by its close union with the study of 
the cell, with anatomy, and embryology. Schlcidcn had al¬ 
ready attempted in 1845 in his “Grundzuge der wisscnschatt- 
liche Botanik,” in contrast to 1\ dc Candolle, exhaustively to 
characterize the main groups of the vegetable kingdom in ac¬ 
cordance with their morphology and development. He thus 
gave the method which is now being employed. 

It was especially Alexander Braun and his school, how¬ 
ever, who zealously sought to develop comparative morphol¬ 
ogy especially of flowers and flower-clusters, and to make 
these available for systematic botany. Among the followers 
of Braun, Eichler made,the most important advances in the 
development of the system by his “Bluthendiagramme” (1875- 
78). Eichler improved the system established by Braun, 
and gave in his Syllabus a review of the whole, and an ar¬ 
rangement which has since then formed the basis of most lec¬ 
tures on systematic botany at German and foreign universi¬ 
ties, and which is followed in botanic gardens, collections, 
and herbaria. Systematic botany received a mighty impulse 
when, at the beginning of the sixties, Darwin’s works re-es¬ 
tablished the theory of descent and won for it general recog¬ 
nition, The construction of a system based on phylogeny 
now became the ultimate goal of systematic botany, and the 
best means of attaining this was shown to be comparative 
morphology. The establishment of homologies, which alone 
can settle systematic relationships, was now striven after. 
Systematic botany immediately ceased to be limited by out¬ 
ward form, and brought to its aid internal structure also. 
The main groups were characterized with a view to their anat¬ 
omy, and attention was given in due proportions, even in 
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the single systematic tribes, to a study of the different sorts 
of tissue and their different inodes of formation. Hugo von 
Mohl and Anton do Bary, the founders of comparative anat¬ 
omy, may be regarded as also the founders ol the anatomical 
method in systematic botany, the value of which was then 
fruitfully recognized by the systematists themselves, es¬ 
pecially by Radlkofkr (of Munich} in Germany, and before 
him, though not with such insistence on this point, by En- 
gler, Count Solms-LaUBACII (Gottingen, Strassburg), and 
Pfitzer. 

The most important German contribution of recent years 
to systematic botany is the work edited by Engler and 
Prantl 7 (Breslau) which has been in course of publication 
since 1889, 4 'Die nathrlichen Pflanzenfamilien.” Many, for 
the most part German, systematic botanists united to wotk 
up the material which has been accumulated in course of time 
and by their own exertions, and to give a uniform pres¬ 
entation of the numerous families of plants in accordance 
with the new points of view, combining comparative morphol¬ 
ogy, development, anatomy, and the results of biological re¬ 
search. 

The systematic study of the cryptogams shows no less ad¬ 
vancement during recent decades than that of the phanero¬ 
gams. The algse were especially worked up by TRAUGOTT 
KUETZING (teacher in Nordhausen) in his "Tabular Phyco- 
logicse,” published from 1845 to 1870 in twenty volumes, and 
in numerous other works; the fungi by P. Magnus (Berlin), 
G. Winter (a scientific man in Leipzig who held no public 
office, and who died in 1887), and J. ScilROETKR 8 (high mil¬ 
itary surgeon in Breslau). We must thank the latter for a 
fungus flora of Silesia which is now nearing completion. The 
mosses received fundamental treatment at the hands of W. Pi I. 
SCHIMPER (Strassburg, died in 1880), and finally the vascu¬ 
lar cryptogams by MlLDE (Breslau, died in 1871) and 
Luerssen (of Konigsberg). 

The study of plant-geography in the German Universities 
attained to greater importance first under Grisebacii (Got¬ 
tingen, died in 1879). His most famous work undoubtedly 
is “Die Vegetation der Erde,” which was published in two 
volumes in the year 1872. Grisebacii considered climate to 

7 Died February 24,1893.—G. J. P. 

‘Died December 12, 1894, leaving the flora still unfinished ~G, J. P. 
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be the most important factor in the distribution of plants. 
That there is, in addition to climate, a second and at least as 
important factor, namely the geological,—that, in other 
words, in order to understand the present distribution of 
plants, we must turn back to the floras and climatic condi¬ 
tions of former periods—was indeed admitted in principle by 
Grisebach though he scarcely noticed it in practice. This is 
readily explainable, since he regarded the species of plants as 
independent creations, and considered that variations in the 
species had only a limited and subordinate significance. On 
the other hand, the great excellences of the work were, that 
it gave for the first time a coherent presentation of the veg¬ 
etable covering of the earth, that it divided the various floral 
territories into formations, and that it described the charac¬ 
teristic plants of each territory and formation. The later 
works of German investigators into the geographical distribu¬ 
tion of plants, in contrast to those of Grisebach, are based on 
the theory of transformation, which here as elsewhere has 
shown itself to be extraordinarily fruitful. At the same time, 
the subject became divided into what may be called the geo¬ 
logical or developmental, the systematic, and the biological 
sections. These do not antagonize one another but, on 
the contrary, supplement each other in giving a many-sided 
yet harmonious treatment of the whole. 

The most important work in the geological section is by 
Engler (Kiel, Breslau, Berlin), published in two volumes in 
1879 and 18S2, under the title “Versuch einer Entwick- 
lung dcr Pflanzenwelt.” In contrast to Grisebach, the author 
of this book puts the factor of development in the fore¬ 
ground, and seeks in the past history of the present flora, 
the explanation of many phenomena of distribution which 
cannot be accounted for by the present climatic condi¬ 
tions alone. The purely systematic direction, which con¬ 
cerns itself with the present conditions of the geographical 
distribution of plants, and seeks to define the limits of the 
floral kingdom, to mark the areas of species, is cultivated 
mainly in the Botanical Museum at Berlin, which contains the 
richest herbarium in Germany. Through the activity of our 
explorers and colonial officials, a mass of material, rich in 
African species, has been gathered together in recent years, 
which is now being worked up by Engler, with the assistance 
of other experienced botanists. The results up to this time 
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arc published partly in Kngler’s “Uebcrdie Ilochgebirsgsflora 
dcs tropischcn Alrikas,” partly in his “Jnhrlnicher fur Sys¬ 
tematise, Pflanzengeschichte und Pfianzcngeogrnphie,” which 
is the most important organ of this department of science. 
The flora of the German protectorate in southwest Africa has 
also been studied by SniLNZ (of Zurich), WARUURti (docent 
in Berlin) is the chief student of the flora of New Guinea, both 
as to its systematic and geographical aspects. 

Still another important geographical undertaking is beingdi- 
rected at Berlin, namely the “Flora Brasiliensis,” begun by 
VON MARTI US (Munich, died in 1868), continued by Kichler, 
and now, under the direction of URHAN (sub-director of the 
Botanic Garden at Berlin), rapidly nearing completion. We 
arc indebted for an important summary of the systematic 
geography of plants to a work published in 1884 by Druok 
( professor in the Institute of Technology at Dresden). By 
the same author, there appeared in 1890, a comprehensive 
“Handbuch der Pflanzengeographie” in which all parts of the 
field are uniformly treated. 

The biological tendency in plant-geography, to explain the 
physiognomy of the single floras as adaptations to external 
conditions, was already visible in Grisebach's “Die Vegetation 
der Erde,” but it has not received comprehensive expression. 
Single monographs, based on observations made in other than 
European countries, have been published in Germany by 
Schimper, Volkens, Schenck and Gobel. W. Schimper has 
done the most eminent work in this direction, and his experi¬ 
ences on his extended travels in the tropics are recorded in 
important and suggestive papers. The publication of these 
papers has followed since 1888 in the successive numbers of 
his “Botanischc Mitthoilungen aus den Tropen.” 

The means of aiding botanical investigation have increased 
remarkably in Germany during the last decades. Botanical 
laboratories which, in the fifties, did not exist at a single uni¬ 
versity, arc now found at the agricultural schools and insti¬ 
tutes of technology as well. The older botanists have brought 
about, and lived through, this transformation. De Bary, 
about whom in the sixties the majority of the young investi¬ 
gators gathered for further instruction, was the first to estab¬ 
lish a botanical laboratory. At first at Freiburg, about 1858, 
it was in a low-studded room reached only by a steep dark 
stairway, where de Bary worked with his students Woronin, 
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Famintzin, and later Count Solms-Laubach. This laboratory 
was without separate endowment. Then, in the middle of the 
sixties, do Bary arranged a laboratory at Halle, roomy but as 
simple as possible in its arrangement, and quite unadorned. 
Finally, early in the eighties, he erected the laboratory at 
Strassburg, a handsome building, well adapted to ad\ance 
scientific investigation, and expressing in its external appear¬ 
ance the great importance to which natural history had in the 
meantime attained. 

Early in the sixties the botanical laboratories at Breslau, 
Munich and Jena were also built, and soon not only the other 
universities, but also other institutions of learning, followed 
their example. These laboratories now possess not only their 
own departmental libraries and the best optical instruments, 
but also the physical apparatus which physiological researches 
demand, and most of them have in addition small special 
green-houses connected with the buildings. 

At most German universities 0 two main courses of botani¬ 
cal lectures are given each year, in alternate semesters: the 
so-called general botany, which treats of the whole field of 
botanical knowledge, and is designed especially to meet the 
needs of the medical students; and special botany, in which 
all the groups of the vegetable kingdom are successively 
treated with a view to their morphology, and also generally 
as regards their physiological development, Together with 
these main courses, which are given by the full professors, 
others arc given by the assistant professors and the docents, 
on the more important families of plants or on geographical 
botany, with practice in the determination of plants, some 
also on officinal plants and on pharmacognosy especially to 
meet the needs of the students of pharmacy. In the free 
courses 10 subjects of more general interest, fertilization, pol¬ 
lination, adaptations, the more recent advances in the science, 
et cetera, are considered. Once a week, the professor or as¬ 
sistant professor is accustomed to conduct a botanical ex¬ 
cursion. In the laboratory, generally twice a week, and 
each time for several hours in succession, there is given a 
practical exercise for beginners in which, at most universi¬ 
ties, the important questions of histology are successively 
studied and the students are taught the use of the microscope 

°A paper on the teaching of botany at German universities, by the translator, 
may be found in the Educational Review, January, 1895. 

10 For the others fees are charged.—G. J. P. 
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and the methods of micro-technique. For advanced students 
the laboratory is daily open, and there, under the direction of 
the teacher and his assistants, they attempt independently the 
solution of special problems. 

Schleidcn’s “Grundziigc der wissenschaftliche Botanik” 
drove all other text- and hand-books from the field, and held 
for a long time its supremacy. The material to be worked 
over increased so remarkably during the forties and fifties, 
and so many new problems presented themselves, that it 
seemed indeed no easy task to bring everything together into 
a text-book. Schacht’s “Lehrbuch der Anatomic und Physi¬ 
ologic, ” published in 1856, and Wilkomin’s “Anleitung zum 
Studium der vvissenschaftlichen Botanik,” could not lay claim to 
having filled the gaps. This was first accomplished in 1868 by 
Sachs’s “Lehrbuch der Botanik,’’which soon, in foreign lands as 
in Germany, gained the supremacy. The editions of this book 
followed in rapid succession, until Sachs refused to work the 
the book over again. A summary of Sachs’s text-book by 
Prantl, which in its successive editions adapted itself to the 
developments of the science, may be regarded as the text¬ 
book which is now most widely distributed among those who 
are learning the science. The number of such text-books has 
increased remarkably of late, and an exhaustive revision of 
Sachs’s book has been recently undertaken by Frank . } 1 

The charts which now beautify the walls of almost every 
botanical lecture-room are indisputably important aids in 
teaching botany. Of these, certainly those by ICny are mod¬ 
els. They were drawn either by himself, or under his direction, 
especially for teaching purposes, and were often preceded by 
special studies of the objects represented. The results of 
these investigations are presented in special pamphlets that 
serve at the same time as descriptions of the plates which 
they accompany. The wall-charts by Doclel-Port, and also 
those by Frank and Tschirch, are commendable and widely 
used. In most lecture-rooms microscopic preparations are 
demonstrated, and in many places, for example, at the Uni¬ 
versity in Bonn, occasional hours are devoted to reviews, 
when the microscopic figures are projected by means of a solar 
microscope. In other places, the electric light is used for the 
same purpose, or the photogrammes by L. KOCH (of Heidel¬ 
berg), are thrown upon the screen by the sciopticon, 

ll This has now appeared in two volumes.—G. J. P. 
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Hugo Mohl was himself able to grind lenses. In various 
papers he instructed his contemporaries as to the manipu¬ 
lation of the microscope, and finally in his “Micrographia” 
gave exhaustive directions for its use. Schacht published a 
book on the microscope in 1862, whose chief value lay not so 
much in its optical part as in the directions for the study of 
specified vegetable objects. On the contrary, in Nacgeli and 
Schwendener’s “Das Mikroskop” the optical and purely phys¬ 
ical portion of the subject was put in the foreground, while 
Dippel’s work, “Das Mikroskop,”published in 1867 and 1869, 
occupies the middle ground between the two preceding. 
Strasburgcr confined himself to the botanical part of the prob¬ 
lem in “Das botanische Praktikum,” which appeared in 1884 
in a large edition for advanced students, and in a smaller one 
for beginners. This practical botany attempts to conduct 
the learner through a series of problems covering the entire 
field of microscopical botany, and to make him familiar with 
the use of the instrument and with microscopical technique. 
The structure and use of the microscope and botanical micro¬ 
technique are taught without the consideration of special ob¬ 
jects for study by Behrens’s “Leitfadcn der botanischen Mi- 
kroskopic,” published in 1890. His “Tabellcn zum Gebrauch 
beim mikroskopischen Arbeiten,” treat only of technique, and 
the same may be said of the “Botanische Microtechnique,” 12 
by ZIMMERMAN 13 (docent in Tubingen), published in 1892. 

The numerous botanical journals now appearing give elo¬ 
quent testimony to the activity of botanical research in Ger¬ 
many. “Flora” has been published since 1818 by the Botan¬ 
ical Society in Ralisbon. n The “Botanische Zcilung” was 
founded in 1843 by Mohl and Schlechtcndal, The “Jahr- 
biicher fur wissenschaftlicho Botanik,” for more comprehensive 
papers, have been published since 1858 by Pringshcim and are 
now before us in twenty-three constantly enlarging volumes. 
In the seventies most of the botanical laboratories of the Ger¬ 
man universities began to publish their researches in journals 
of their own. In addition, many botanical papers have been, 
and continue to be, published in the Nova Acta ol the Lco- 
poId-Caroline Academy and in the Proceedings of other Acad¬ 
emies. Since 1881 the “Botanische Jahrbucher fur System- 

1 ^Translated by J E. Humphrey, and published by Henry Holt & Co.—G. J. P. 

18 Now raised to the rank of assistant professor. — G. J. P. 

14 Edited since 1889 by Professor Karl Goebel of Munich.— G. J. P. 
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atik, Pflanzengeschichte und Pflanzengcographic” have regu¬ 
larly appeared under Kngler’s editorship, and have already 
reached the imposing number of thirteen volumes. It pres¬ 
ently became impossible for any one to master the whole 
botanical literature, and so there was established in 1873 an 
organ for reviews, Just’s “Jahresbericht,” which appears 
yearly in two volumes and gives accurate abstracts of the con¬ 
tents of those botanical writings .which have appeared in the 
course of a year. The “Botanisches Centralblatt,” edited by 
Uhlworm, began in 1880, and is now completing its fifty-sec¬ 
ond volume. Owing to the enormous amount of material for 
publication, it has just been decided to issue supplements to 
this. 

An important event in the life of botanical science in Ger¬ 
many was the founding, at Pringsheim’s suggestion, of Die 
dcutsche botanische Gesellschaft, of which Pringshoim has 
since been the President. German botanists, almost without 
exception, have joined this society, and many notable foreign 
botanists also, in addition to those who have been selected by 
the society as honorary or corresponding members. The so¬ 
ciety holds its regular monthly meetings in Berlin, the chair¬ 
man of which is chosen yearly from among the Berlin botan¬ 
ists. A general meeting is also held each year, which until 
now has always been in conjunction with the Vcrsammlung 
dcutscher Naturforscher und Aerzte. The papers read or 
presented at the meetings are published in the “Berichte dor 
deutschenbotanischen Gesellschaft” A special commission 
under the chairmanship of C. Asciikrson (Berlin), well 
known for his knowledge of the German flora, makes its 
yearly report on this subject at the general meeting. Per 
botanische Vcrein fur die Provinz Brandenburg, also main¬ 
tained in Berlin, especially cultivates the interests of sys¬ 
tematic botany and publishes its proceedings. 

The botanical laboratories, which soon became the centers 
of botanical work in the higher institutions of learning, at 
first somewhat overshadowed the botanic gardens in import¬ 
ance. Since then, however, most of the German botanic gardens 
have adapted themselves to the new problems of the science, 
and now actively supplement the physiological teaching by 
special displays of so-called biological groups of plants. The 
increasing interest in systematic botany has revived the in¬ 
terest in the plants themselves, and it is the botanic gardens 
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which aid one to form a conception of the most varied plant- 
forms of our globe. As experimental and acclimatization 
gardens they arc now called upon to advance colonial inter¬ 
ests, and have as their model the magnificent achievements 
in which the Botanic Garden at Kew, near London, may 
justly take pride. The botanic gardens must not be under¬ 
estimated as a means of educating the general public; for it 
is by such establishments that our institutions of learning 
may keep in closest union with the unprofessional world 
which seeks further instruction. 

The imposing edifice of the Botanical Museum at Berlin 
gives highly honorable testimony, as do the other museums 
established during the last ten years, to the noble efforts of 
the Prussian ministry. This botanical museum, scientifically 
arranged by Eichler, is now brilliantly developing under Eng- 
lcr’s direction. It furnishes the center of fruitful opportuni¬ 
ties for the growth of all botanical science in Germany, and, 
what will contribute not a little thereto, preserves for Ger¬ 
many the botanical treasures from foreign lands. 

Bonn, Germany. 

17-Vol. XX -No. 6. 



Musineon of Rafinesque. 

JOHN M. COULTER ANU J. N. ROSE. 

In studying some recent Mexican collections of Umbclliferce 
we were led to an investigation of the genus commonly known 
as Musenitun of Nuttall by the discovery of what seems to be 
a Mexican representative of it. The Nuttallian genus of 
1840 had been replaced by Rafinesque’s Adorium of 1825 in 
Kuntze’s Rcvisio, and this name appears in the recent “Check 
list” published under the auspices of the Botanical Club. As 
the validity of this substitution must rest upon a thorough 
examination of Rafinesque’s writings, advantage was taken of 
the unusual facilities offered by the various libraries at Wash¬ 
ington to examine into the matter. The result is stated in 
the following history: 

In 1819, in Journal de Physique , de Chimic ct d'Histoire 
Naturclle ( 89 : 101), Rafinesque established the genus Mar¬ 
athrum, basing it upon Sescli divaricatum Pursh. 

In 1820, in the same journal ( 91 : 71), having discovered a 
previously described Marathrum Humb. & Bonp. (1808), he 
substituted Musineon for his Marathrum, and as this publica¬ 
tion seems to have escaped the notice of recent bibliograph¬ 
ers, Rafinesque’s statement is quoted in full as follows: 

I. Dans le prodrome de 50 nouveaux genres de plantes 
d’Amerique, j’ai ddcrit deux nouveaux genres sous les noms de 
marathrum ct de pythagorea; je me suis aperqu dopuis lors, 
que ces noms avaient ddja dtd employes, le premier par- 
Robert Brown, et le second par Loureiro; et commc je suis- 
convaincu de l’importance et de la necossite d’evitor des 
doubles emplois en Botanique, je m’empressc dc rectifier cette 
erreur, et de proposer les noms suivans en place. 

Mon G. 1 marathrum devra se nommer musineon. Ces deux 
noms sont des synonymes de fenouil. 

In 1825 Rafinesque suggested still another name, Adorium , 
which was taken up by Dr. Otto Kuntze as the oldest tenable 
name, who states that the Musineon Raf., referred to in De- 
Candolle’s Prodromus ( 4 : 146), must be an error. Dr. 
Kuntze certainly did not find it in the place cited in the 
Revisio, for it is the citation of Marathrum. 

l With Rafinesque the abbreviation "G" stands for genus. 
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In 1840, among Nuttall’s manuscript genera, Torrey and 
Gray published Muscnium , which was evidently simply a Lat¬ 
inizing of Rafinesque’s Musineon, with which Nuttall was cer¬ 
tainly familiar. 

It seems clear, therefore, that the generic name Musenium 
must stand, but that it is not Nuttall’s, and should retain the 
form Musineon originally published by Rafinesque. 

Our present understanding of the genus and its species is 
as follows: 

MUSINEON Raf. Jour. Phys. 91 : 71. 1820. 

Maratlirum Raf. Jour. Phys. 89 : 101. 1819. not H. & B. 1808, 
Adorium Raf. Neogenyt. 3. 1825. 

Muscnium Nutt. Torr. & Gray, FI. 1 : 642. 1840. 

* Calyx-teeth prominent: carpophore entire. —Rocky Mts. and 
plains to the eastward from Colorado northward. 

+- Stems dichotomously branching from the base: leaf-seg¬ 
ments toothed. 

-H- Stems glabrous: fruit smooth , about long. 

1. Musineon divaricatum (Pursh.) Raf. Journ. Phys. 91 : 

71. 1820. 

Sescli lucidum Nutt. Fras. Cat. (1813), name only. 

Sescli divaricatum Pursh. FI. 723. 1814. 

Marafhrum divaricatum Raf. Journ. Phys. 89 : xoi. 1819, 

Adotium crassifolium Raf. Neogenyt. 3. 1825. 

Adorium lucidum Kuntze, Rev. Gen. PI. 264,1891, name only. 
Adorium divaricatum Rydberg, Bot. Surv. Nebr. 3 : 37. 1894. 

++ ++ Stems scabrous: fruit scabrous , shorter and broader than 

in the former. 

2. Musineon Hooiceri (Nutt.)Torr. & Gray, FI. 1 : 642. 1840. 

M. divaricatum Hookcri T. & G. 1 . c. 

M. tracliyspcrmum Nutt. 1 . c. 

M. angustifo/ium Nutt. 1 . c. 

4 - +- Acaulescent, the simple peduncles much exceeding the 
leaves: leaf-segments narrowly linear and entire. 

3. Musineon tenuifolium (Nutt.) Torr. & Gray, FI. 1 : 

642. 1840. 

Adorium tenuifolium Kuntze, Rev. Gen. PI. 264. 1891. 



260 The Botanical Gazette. [June, 

** Calyx-teeth obsolete: carpophore two-parted .—High mount¬ 
ains of southern Mexico. 

4. Ulus in eon alpinum, n. sp.—Acaulescent, in dense mats, 
from a thick branching caudex, 5 to io l "‘ high, glabrous 
throughout, or nearly so: leaves once to twice pinnate, some¬ 
what shorter than the peduncles, the primary segments ovate 
and more or less lobed or pinnately parted, and usually with 
a pubescent ring on the rhachis at the junction: peduncles 
thick, bearing a few-flowered 4- to 6-rayed umbel, with no in¬ 
volucre and involuccls of few linear bractlets longer than ped¬ 
icels: rays unequal, 6 to 12""" long: pedicels 2 to 4""" long: 
flowers not seen: fruit glabrous, oblong-ovate, with notched 
base and blunt apex, 3”"" long, with filiform ribs and long, 
flat (strap-shaped) styles.—Cold summit slopes, Nevada de 
Toluca, state of Mexico, alt. I4,ooo'‘, September 2, 1892, 
Pringle's no. 4,247 of 1892. 

This species is referred to Musineon, although it is widely 
separated geographically from the other species, which be¬ 
long to the northern plains region. Its habit and general 
characters are those of the genus as already known, but the 
obsolete calyx-teeth, two-parted carpophore, and peculiar 
styles, as well as the wide geographic separation, suggest a 
possible generic separation if supported by further Mexican 
material. The fact that it occupies the high mountain region 
of Central Mexico makes its claim to be congeneric with the 
northern forms more reasonable. 

Lake Forest and Washington. 



The nomenclature question. 

On the application of “once a synonym always a synonym” 

to binomials. 

Reviewing in the March number of the GAZETTE the re¬ 
cently published ‘ ‘List of Ptcridophyta and Spcrmatophyta, ” 
I made the following statement: “It will always be possi¬ 
ble for an erratic botanist to throw together large genera like 
Aster and Erigeron , Bidcus and Coreopsis , Panicum and 
Paspalum, thereby displacing [in accordance with the Madi¬ 
son rules] many specific names which according to the rule of 
once a synonym always a synonym can never be revived.” 
Criticising my position Mr. Covillc in the April number of 
this journal pronounces this a lamentable error. Although he 
has quoted my statement accurately he appears to have over¬ 
looked the important word “ specific ,” which it contains, since 
to prove its deplorable inaccuracy he advances merely some 
well-known and wholly irrelevant generalizations regarding 
generic names. Although it should have been clear to every 
careful reader that the case under discussion had to do with 
specific names, the point which I wished to make is some¬ 
what technical and perhaps should have further elaboration. 

When two large genera, like Caccilia and Scneeio , or Carduus 
and Cnicus , are united, a certain number of valid species of 
like specific name arc brought under the same generic name 
and a part of them of course must receive new specific names. 
If now the same genera are separated the question of the res¬ 
toration of the displaced specific names arises at once and 
on this point the Rochester and Madison rules appear to lead 
to a curious dilemma. This can only be made clear by ex¬ 
amples. 

Let us suppose that Panicum and Paspalum are united by 
A in 1895 under the former name. As there, are at present 
both a Panicum dissitiflorum Steudel (1841) and a Paspalum 
dissitiflorum Trinius (1826), it is evident that one must be 
renamed. At Madison it was decided that in such cases it is 
not the age of the combination but the age of the specific 
name which should be the determining factor, so that the 
dissitiflorum of Trinius would have preference even under 
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the changed generic name, and A would aecor dingly rename 
Panicum dissitijlontm Stead.; the two specie's thus becom¬ 
ing, we will say, i. Panicum dissiti(Jorum (Trinius) A. 1895. 
a* Paspalum dissitiflorum Trinius. 1826. 2. Panicum Stcu- 

dclii A. 1895. as Panicum dissitijlontm Stcudel. 1841. 

Suppose that in 1896 B separates the two genera. May he, 
according to the Rochester and Madison rules and the prin¬ 
ciple of once a synonym always a synonym, re-instate Pani¬ 
cum dissiti florum Steud. ? Discussing this point at Madison 
with a member of the nomenclature committee, I was informed 
that a name so displaced could never be re-established, since, 
to continue our example, there exists in 1896 a Panicum dis - 
sitijlorum (Trin.) A, with an older specific name than Panicum 
dissitijloruvi Steud. Now this interpretation of the rules 
must be either right or wrong. If it is correct I must re¬ 
iterate that it would give to any erratic writer the power of 
forever displacing valid specific names, since there is no limit 
to which large related genera can be brought together, and the 
Rochester and Madison codes do not permit exceptions and 
least of all personal distinctions in the application of their 
rules, so that it would make no difference whatever who 
united the genera or whether he had any real scientific basis 
for his judgment. If, on the other hand, the interpretation is 
wrong and my informant was in error, it is certainly an un¬ 
fortunate rule which is not uniformly understood even by all the 
members of the committee that frames it. And furthermore, if 
we admit that Panicum dissitiflorum Steud. could be restored, 
does it not show inconsistency in the application of the rules? 
For in uniting the two genera it is the age of the specific names, 
as we are told, that determines which of two specific homonyms 
may stand. In separating the same genera and applying the 
principle of once a synonym always a synonym this factor 
would be totally neglected and a species would be re-instated 
notwithstanding the fact that there would be an older and iden- 
ticalspecific name at that time in the genus. It is worthy of note 
that in this matter as in some others the uniform adoption of the 
first correct combination—a most healthful check to the undesir¬ 
able effects of unlimited priority—would readily obviate the 
-difficulty. 

Considering the fact that the “List of Pteridophyta and 
Spermatophyta” has not, to my knowledge, received as yet the 
formal sanction of any considerable or representative body of 
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American botanists, and that its intent, as understood by 
many members of the Botanical Club of the American Asso¬ 
ciation and by some at least of the nomenclature committee, 
was not to establish the Rochester and Madison rules but to 
show their outcome and give a better basis for their discus¬ 
sion, I must express considerable surprise at the following sen¬ 
tence of Mr. Coville’s criticism of my review: ‘ ‘Now that they 
[the principles] have been adopted by overwhelming majorities 
in democratic botanical assemblages, we may ask whether Dr. 
Robinson’s protest is not out of place.” Certainly to object 
to the discussion of this subject and to rule out the expres¬ 
sion of any opinion at variance with the new rules is as un¬ 
scientific as it is undemocratic.—B. L. Robinson. 

Recommendations regarding the nomenclature of system¬ 
atic botany. 

[A circular with the above title has recently been issued by Dr. B. L. 
Robinson, curator of the Gray herbarium. We republish the recom¬ 
mendations, omitting the prefatory remarks and arguments. The paper 
is signed by seventy-four botanists “of various degrees of repute — to 
use Mr. Rand's expression regarding the supporters of the Rochester 
agreement.—E ds.J 

1. Ordinal names, having been established by long usage, 
should not be subjected to revision upon theoretical grounds. 

2. Long-established and generally known generic names 

* . should be retained. The scope of this rule is left to 

the discretion of writers. . . . 

3. In specific nomenclature the first correct combination is 

to be preferred. . . For these reasons it seems best to 

adopt the principle of priority under the genus. It is to be 
emphasized, however, that this ruling does not lessen the 
obligation of botanists of the present and future in making a 
transfer of a species from one genus to another to preserve 
scrupulously the specific name without alteration, except in 
the case of an existing homonym. 

4. The varietal name is to be regarded as inferior in rank 
to the specific. ... No specific name should be altered, 
because of preexisting varietal names for the same plant 
Nevertheless, it is recommended as a working rule that when¬ 
ever a variety is raised to specific or a species depressed to 
varietal rank the name should be preserved whenever possible. 

5. The principle of “once a synonym always a synonym,” 
while recommended as an excellent working rule for present 
and future, may not justly be made retroactive. 



Tho botanical work of tho government. 

JOHN M. COUl.TKR. 

The amount of botanical work that has been undertaken 
by the national government is perhaps unknown to all except 
those who come in direct contact with it. Thinking that such 
information would not only be of interest to botanists in gen¬ 
eral, but would also be of service to the work itself, the chiefs 
of the various divisions were asked to furnish the following 
information, which was given very promptly and courteously. 
At present four distinct divisions of botanical work are organ¬ 
ized under the Department of Agriculture, although other di¬ 
visions also do a certain amount of work that may be fairly 
called botanical. 

i. Division of Botany. The total appropriation for the 
Division of Botany for the year ending June 30, 1895, is $38,- 
600. The appropriation made for the year ending June 30, 
1896, is $33,800, the new Division of Agrostology having 
been separated from the Division of Botany, as indicated be¬ 
low. The employees who are engaged in strictly scientific 
work, exclusive of those engaged in semi-technical, editorial 
and clerical work, and the temporary field agents, who are 
employed only during the collecting season, arc as follows: 

Mr. Frederick V. Coville (Cornell University), as chief of 
the division, is engaged principally in its administrative work 
but is also doing some monographic and local botanical work 
on plants of eastern Washington and eastern Oregon. 

Mr. J. N. Rose (Wabash College), as assistant botanist and 
honorary assistant curator, has general charge of the herba¬ 
rium, makes the majority of critical miscellaneous identifica¬ 
tions, and is also engaged in working upon collections of 
Mexican plants. 

Mr. L. H. Dnvey (Mich. Agric. College) is engaged upon 
investigations of weeds, collating information of all kinds re¬ 
garding them; and combining this information into form for 
popular use. 

Mr. G. H. Hicks (Mich. Agric. College; Univ. of Michi¬ 
gan) has charge of the pure seed investigations of the Divis¬ 
ion, maintaining and adding to the collection of seeds, and 
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testing - commercial samples with reference to their purity and 
germinative capacity. 

Mr. C. L. Pollard (Columbia College) is acting as assistant 
curator of the herbarium, and is engaged at present in num¬ 
bering specimens already mounted, distributing newly 
mounted material, and arranging the plants properly upon the 
shelves. 

Mr. A. G. Pieters (Mich. Agric. College; Cornell Univ.) 
is acting as an assistant of Mr. Hicks, and is engaged partic¬ 
ularly in making germination tests of commercial seed. 

Mr. V. K. Chcsnut (Univ. of Calif.; Univ. of Chicago) is 
engaged upon an investigation, both pharmacological and 
physiological, of poisonous and medicinal plants, 

Mr. Marcus E. Jones (Iowa College) is engaged in working 
up a report on the collection of plants made by him in south¬ 
ern Utah and northern Arizona during the season of 1894. 

Messrs. Scribner, Kearney and Smith are also connected 
with this Division until July I, but their work will be men¬ 
tioned in connection with the new Division of Agrostology. 

The work of the Botanical Division during the coming year 
will in the main be an amplification of the lines of work already 
under way, and possibly the assumption of one or two addi¬ 
tional investigations. 

2. Division of Vegetable Physiology and Pathol¬ 
ogy. It will be noted that *‘Physiology” has been added to 
the title of this Division by the last Congress, enabling work 
which had already been begun to be prosecuted upon a broader 
basis, and recognizing the fact that in the study of diseased 
plants the normal life processes must first be understood be¬ 
fore the diseased organism can be studied intelligently. The 
appropriation for the year ending June 30, 1895, was $ 2 ^> 100; 
for the year ending June 30, 1896, it is $26, 300. The care of 
the extensive collection, correspondence and system of index¬ 
ing is shared by all the staff at Washington. The laboratory 
investigations are conducted at Washington, Eustis (Fla.) 
and Santa Ana (Calif.), and are in charge of the following 
staff: 

Mr. B. T. Galloway (University of Missouri), as Chief of 
the Division, has charge of the administrative work, general 
’ direction of all investigations, and edits all bulletins and re¬ 
ports. In such time as is left to him, he is investigating the 
conditions affecting the health of plants under glass, and also 
one or two groups of fungi. 
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Mr. Albert P . Woods (University of Nebraska), Assistant 
Chief, is engaged in an investigation of the growth of pota¬ 
toes as affected by spraying with IJnuloaux mixture, it having 
been found that the effect is wholly distinct from that result¬ 
ing from the prevention of insect and fungus attacks, often 
causing an increased yield of from 30 to 50 per cent. 

Mr. Erwin F. Smith (University of Michigan) is a student 
of peach yellows and bacterial diseases, and is now continu¬ 
ing his investigations of the melon diseases, especially those 
prevailing in the south. 

Mr. M\ B . Waite (University of Illinois) is investigating 
diseases of pomaceous fruits and is now studying pear blight, 
•chiefly with reference to the effect of different fungicides, the 
effect of different degrees of heat and cold, and is making 
bacteriological studies of insects found on the pear or known 
to visit it. 

Mr. W. T. Swingle (Kansas Agric. College), stationed at 
Eustis, Florida, is studying the diseases of citrus fruits and 
other subtropical plants, and is now investigating the blight, 
die-back, sooty mold and scab of the orange and other citrus 
fruits. 

Mr. H. J. Webber (University of Nebraska) is associated 
with Mr. Swingle in these studies. 

Mr. Newton B. Pierce (University of Michigan), stationed 
at Santa Ana, California, is investigating the diseases of the 
grape and other fruits on the Pacific Coast. 

Mr. M. A. Carleton (Kansas Agric. College) is investigat¬ 
ing the diseases of cereals, especially the rusts and smuts. 

Mr. Theo . Holm (University of Copenhagen) has charge of 
anatomical work, is now examining the anatomy of galls, 
and will soon take up a study of the anatomy of cultivated 
wheats in relation to rust-resisting qualities. 

Mr , Joseph F, James has charge of the herbarium, and also 
general supervision of the index work. 

Mr. P. H Dorsett (University of Missouri) has charge of 
field work with fungicides. 

Nearly all of this staff are also interested in various groups of 
lower plants, but no attempt is made to push this work to the 
front. Primarily the work is on the physiology and pathol¬ 
ogy of plants in relation to agriculture, purely systematic 
studies being secondary. 

3. Division of Agrostology. This is a new division 
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established by the last Congress, but the act docs not go into 
effect until the first of July. Until that time the work is a 
part of that of the Division of Botany. The Junction of the 
new division, which deals with forage plants as well as grasses, 
is to instruct and familiarize the people with the habits and 
uses of these plants, to conduct investigations relative to their 
natural history and adaptability to different soils and climates, 
to introduce promising native and foreign kinds into cultiva¬ 
tion, to identify all grasses and forage plants sent in for iden¬ 
tification, and reply to all correspondence relative to these 
plants. For this work $15,000 has been appropriated, and 
the following staff has been provided: 

Professor F. Lam son-Scribner, Chief of the Division. Pro¬ 
fessor Scribner is now engaged in the preparation of a Hand¬ 
book of the Grasses of the United States, in which it is de¬ 
signed to describe and illustrate all of our species of grasses. 
The illustrations thus far prepared are of the highest order ot 
excellence. 

Mr. T. H. Kearney , Jr. (Univ. of Tennessee; Columbia 
College), is assisting Professor Scribner on the Handbook. 

Mr. Jared G. Smith (Univ. of Nebraska) will have direct 
charge of the outside work of the Division. 

4. Division of Forestry. This Division is in a some¬ 
what different position from all other Divisions in that they 
deal with existing interests, while the Forestry Division has 
still to create an interest in its subject. Besides scientific in¬ 
vestigations, therefore, a considerable amount of propaganda 
work is carried on and the scientific work has until lately been 
rather on uncertain lines and desultory. Within the last three 
years, however, a more definite policy in this respect has 
been inaugurated and systematic work is carried on, having 
in view the laying of a theoretical basis for future forestry 
practice. 

Mr. B\ E. Fernow , as Chief of the Division, has charge of 
the administrative work, and also is very actively engaged in 
arousing and organizing public sentiment in favor of a rational 
forestry policy. 

Mr. Chas. A. Kicffer (Iowa Agric. College) is Assistant 
Chief, and in addition to his official duties is charged with all 
questions relating to western tree planting, and especially with 
conducting a series of forest planting experiments in co-oper¬ 
ation with agricultural experiment stations in Kansas, Ne¬ 
braska, the Dakotas and Colorado. 
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Mr Geo B Sudworth (Univ. of Michigan) has chaige of 
the stt icily botanical wotk, identifying all speues, anti an- 
swenng economic questions of adaptation <>l species to cli¬ 
mate and soils. 

Dr. Chivies Mohr is a field agent, who has not only col¬ 
lected mateiial lor timbei test woik, but has also piepaicd 
monogiaphs on the southern conifeious tiecs of commercial 
value 

Mr Austin Cary (Bowdoin College) is also a field agent, 
who has been engaged on tiee measuiements to establish the 
rate of giowth and wood pioduction ot vanous species, not¬ 
ably the black spruce in Maine and New Hampshire, and the 
white and Norway pine in Michigan and Wisconsin 

The main work of the Division for the last ihiec yeais has 
been in the line of “timber physics,” i. i , the study of the 
character and value of the wood of our merchantable species. 
For this purpose logs and disk pieces aic collected with caie 
of the various species from the vaiious localities and soil con¬ 
ditions in which they occur; the two field agents, Dr Mohr 
and Mr. Cary, having done most of the collecting. The log 
material goes to the Testing Laboiatoiy of the Washington 
University of St. Louis, where it is subjected to vanous tests 
systematically under the diicction of Mr. J. B. Johnson, the 
professor of engineering in the University. The physical 
examination is in charge of Mr. Filibert Roth (Univ. of Mich¬ 
igan). 

The monographs of Professor Spalding on the white pine, 
Professor Prentiss on the hemlock, Professor Flint on Pmus 
resinosa and P. rigida, and Miss tCateFuibish on Picea nigra, 
still await publication. 

Such is a bare outline of the botanical work carried on by 
the Department of Agriculture, but it will serve to show its 
general scope. It will also serve to direct inquiry concerning 
various subjects to the proper sources of infoimation, and in¬ 
dicate in many cases the proper destination of material. 

Lake Forest, III. 
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BRIEFER ARTICLES. 


Abnormal fruiting of Yauchcria. (with plate xxi.)— In specimens 
of Vaucheria gemuiata , var. racemosa , brought into the laboratory in 
October, 1894, some interesting cases of abnormal fruiting organs 
were observed. The material was collected in the grassy flats of 
Cayuga lake, at a spot covered by the overflow of a small stream* 

The variations from the normal were frequent, and included three 
general types: 

1. Those in which the oogoma were aborted, leaving on the fruiting 
branch stump-like protuberances. 

2. Those in which the oogonia were prolonged into vegetative fila¬ 
ments* 

3. Those bearing fully developed antheridia in places normally oc¬ 
cupied by oogonia. 

Numerous combinations of these types with different intermediate 
forms were also present. 

The first case is inconspicuous, and admits of some doubt, inas¬ 
much as the stumpy protuberances closely resemble branches from 
which oogonia have fallen. In certain specimens, however, the pe¬ 
culiar shape of the end of the stump, its unusual length, and the entire 
absence of any trace of a broken sheath, such as is usually left by a 
fallen oogonium, furnish conclusive evidence that the female organ 
has not been present. Whether the rudiment represents an oogonium 
or an adventitious antheridium, such as is described in type three, it 
is impossible to determine. 

The second type shows close analogy to conditions found in differ¬ 
ent fungi, notably the Saprolegniacere. The vegetative filaments arise 
sometimes from the apex of an oogonium, sometimes directly from 
the pedicel, thus replacing the oogonium. They are usually narrower 
than the mother filament, but in cases which seem to be intermediate 
between this and the first type, the young filaments have a diameter 
equal to that of the pedicel from which they arise. Different forms 
of this type are described and figured by Campbell in the American 
Naturalist for June, 1886, from observations made on artificial cul¬ 
tures. 

The third case presents a somewhat more remarkable condition, but 
one to which a partial analogy may be found in ferns, where rudi¬ 
mentary prothallia, from crowding or insufficient nutriment, produce 
only antheridia. Reasoning from this analogy, we are led to assume 
that the filaments of Vaucheria upon which such fruiting organs are 
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produced must have grown under starved conditions, or, for some 
other reason, have not exercised a normal vegetative function. h\ the 
appearance of the plants we find nothing either to confirm or deny this 
assumption. In some cases, it is true, the filaments bearing such or¬ 
gans were more or less disorganized, the chlorophyll scanty and aggre¬ 
gated in broken masses. In other filaments, however, upon which the 
fruiting branches were equally deformed, the chlorophyll was in a 
healthy condition, and the filaments had every appearance of thrift 
and vigor. Moreover, on filaments wholly destitute of chlorophyll 
and partially disorganized, perfectly normal fruit bodies appeared. 
But these appearances become totally irrelevant to our conclusions 
when we remember that the non-septate structure of these plants per¬ 
mits free circulation from filament to filament through long distances, 
and hence the chlorophyll conditions may become conspicuously 
altered, in a certain part of the plant, after the development of the 
fruit branch. 

In order, then, to prove the relation of growth conditions to this 
abnormal development, it remains to be shown, first, what were the 
conditions of growth under which this occurred; second, that similar 
conditions will produce similar results; and, third, that opposed con¬ 
ditions tend to prevent such development. As to the first we know- 
only that the plants grew floating in the water of a flooded marsh, not 
in contact with the soil, and bathed, presumably, by comparatively 
clear water, since they floated above a ioughiy sodded bed. We also 
know, from experiments, that these same plants grown in vessels of 
clear water in the laboratory, continued to produce abnormal fruit 
No experiments have been made to prove that normal plants would 
degenerate if grown in the same way. 4 

As to whether the same material grown on moist earth or in less 
crowded masses would behave differently, we have no definite experi¬ 
mental knowledge, and hence, on the whole, are not warranted in as¬ 
serting conclusively the relation of this peculiar development to 
growth conditions.— Mary A. Nichols, Cornell University , 

Explanation of Platb XXI,—Fig. i shows a mixed typo,r, r > being rudi¬ 
mentary organs either male or female, described under type i, and a , <?, anthe- 
ridia developed in place of oogonia (type 3). 

Fig 2 illustrates another form of types 1 and 3. r, rudiment; a t a, anther- 
idia. 

Fig. 3 shows type 3 bearing three antheridia, and no oogonia, or perhaps 
very rudimentary ones, at r , r, r. 

Fig, 4 shows parent branch and lateral bud, each bearing one antheridium 
only; £, a broken branch, leaving no indication of its nature. 

Note. —Such cases as that shown in Fig. I leave room for suspicion that the 
branches a , 4, are not simple antheridia, but lateral buds similar to that of 
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Fig. 4, upon which no oogonia have developed. Cases like that shown in 
Fig. 3, however, and another case observed (of which, unfortunately, no cam- 
era-lucida sketch could be secured), which bore a whorl of six antheridia, ex¬ 
actly corresponding in position to the normal oogonia, belong certainly to type 
3, as given. 

Astragalus Biakei n. sp.— A. Robbinsii borealis n. var. in MS, and 
herbarium, 1894. 

A. Robbinsii Gray’s Man., 2nd ed. (1856.) 

A. alpitnts L. Gray’s Man., 3rd ed. (1862.) 

Perennial,/^ to many stemmed, from a fibrous knotty root deeply 
fixed in the cliffs. 

Stems 3“5 rtm high, erect, sometimes slightly decumbent at base, 
sparsely pubescent, slightly angular, twisted, striate. 

Stipules erect, upper ones becoming deflexed, triangular ovate, 
acute or obtuse, 4-6 mra long; leaves 3-io Lm in length, with from 5-8, 
generally 6-7, pairs of leaflets; leaflets opposite or nearly so, on peti¬ 
oles about 2 mm long, oblong, elliptical, the middle ones larger and the 
upper ones generally decreasing in size faster than the lower, obtuse 
and frequently emarginate, green and glabrous above, mealy pubes¬ 
cent beneath, with white appressed hairs, becoming more glabrous 
with age. 

Peduncles one or two, 10-25°“ in length, very erect, twisted striate,, 
nigrescently pubescent. 

Raceme ovate, becoming oblong and loose, 5-15 flowered. 

Flowers about 8 mm long, pedicels often equalling or exceeding the 
length of the calyx. 

Bracts linear, acute about half as long as the pedicels, calyx tubular 
campanulate, nigrescently hairy, the linear bluntish teeth more hairy 
and one-third the length of the calyx. Corolla strongly resembling 
that of A. Robbinsii, light violet or sometimes white with the keel 
tinged with violet or purple. Legume 8~25 mm in length, horizontal, tri¬ 
angular-turgid, oblong and obtuse or acute at both ends. 

Stipe shorter than calyx, thickly pubescent with whitish or nigres¬ 
cent hairs slightly transparent, tipped with the recurved persistent 
style, both sutures curved, dorsally sulcate, often but slightly so, 
4-8-seeded. 

Type stations: Willoughby Mt., Smuggler’s and Nebraska Notches, 
Vt., Willoughby Mt., Westmore, Vt. Rev. Joseph Blake (previous to 
1856), etc. Smuggler’s Notch, Mt. Mansfield, Stowe, Vt., C. G. Pringle, 
etc., Nebraska Notch, Mt. Mansfield, Underhill,Vt., C. G. Pringle and F. 
H. Horsford. Fort Kent, St. John River, Maine, Miss Kate Furbish. 

Specimens of the Rev. S. R. Butler from Forbeau, Labrador, of J. 
Macoun from the western mountains, and of W. H. Dali from Alaska 
appear to be of this species.— W. W. Eggleston, Rutland, Vt 



EDITORIAL. 


Professor Greene indulges in some characteristic hypercriticism 
in connection with the rules for citation adopted by the Madison Bo¬ 
tanical Congress and Section G, A. A. A. S. Without finding fault 
with the rules themselves (for which relief much thanks), he takes a 
page to pick flaws in the abbreviations used in the examples which 
are supplied for the convenience of readers in interpreting the rules. 
Had Professor Greene even taken occasion to read the rules and the 
reference therein given, he would have seen that the abbreviations of 
authors’ names, journals, etc., to be used in citation have not yet been 
reported upon by the committee. Criticism of this sort is an expres¬ 
sion of querulousness, and degenerates into mere faultfinding, “as any 
accomplished bibliographer would readily perceive.” We may, with¬ 
out offence we hope, remind Mr. Greene that kindliness of word and 
charitable judgment arc vastly more effective than the petulance of 
this criticism or the rancor of his ungentlemanly attack on Mr. Shel¬ 
don in the same number of Erythca . 

V 

On the inside page of the cover of Grcvillea the following appears 
as a standing notice: “Specimens of cryptogamic plants will be named 
for students. The plants must be carefully packed and numbered 
and postage enclosed for reply.” Then follow the names and ad¬ 
dresses of those to whom they are to be sent, and the notice con¬ 
cludes thus: “This applies to students only who show by accompany¬ 
ing notes a desire to work. Wholesale batches, sent merely with the 
object of forming a ‘list’, will not be countenanced.” While none of 
our editors in this country is perhaps ready to make such an announce¬ 
ment as a personal matter, this notice really contains a hint for Amer¬ 
ican students. It may be taken for granted that those named in con¬ 
nection with the Systematic Botany of North America (see this journal 
20 : 177. Ap. 1895) stand ready to receive material under the condi¬ 
tions named above and to determine it for correspondents. It cer¬ 
tainly ought not to be necessary to send material abroad for deter¬ 
mination, which some collectors seem altogether too ready to do. It 
is not selfishly that we remonstrate against this. The existence of type 
specimens of American plants in the public herbaria of the United 
States ought to be assured by having the new plants sent to Ameri¬ 
can students for study. We hope that our collectors will see to it 
that they do not increase the number of inaccessible foreign types. 
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A text-book for advanced students. 1 

In the second half of Vines’ “Student’s Text-Book of Botany,” re¬ 
cently issued, two-thirds of the space is given to the discussion of 
phanerogams, which concludes part hi of the four grand divisions of 
the book. The presentation of the phanerogams is not characterized 
by any novelties in the way of changes in classification, but rather by 
a conservative retention of the older views. In the present state of 
our knowledge of relationships perhaps this is the only safe course, 
but one cannot help wishing that the dicotyledons had not appeared 
under the old three-fold division. This, however, has been suggest¬ 
ively modified, for the old group Apetala has been broken up; those 
in which the flower has become simple by suppression being interca¬ 
lated among the Polypetala; and those which are regarded as primi¬ 
tively simple forming the group Monochlamydea . For example, 
Euphorbiacece appear among Polypetala , while Chenopodiacece are re¬ 
tained among the Monochlamyde Theoretically the distinction is a 
good one, but the difficulty of determining what groups are primitive 
and what groups are reduced is a large practical objection. 

Aside from the fact that our most recent knowledge of morphology 
is incorporated, and so the whole presentation enriched, the notable 
feature is the maintenance throughout of a consistent morphological 
terminology. Sporophyte and gametophyte are discussed separately, 
and their structures are so designated as to keep homologies clearly in 
view. By no means the least important part of the work is the excel¬ 
lent summary given in each great group of the histology and embry¬ 
ology of the sporophyte. Probably the most perplexing morphologi¬ 
cal problem that remains among angiosperms is that concerning the 
nature of the structures of the embryo-sac, and one always turns with 
interest to this subject in a new book. Dr. Vines has adopted the 
view that the prothallium of angiosperms is developed in two stages* 
separated from each other by the act of fertilization; that is, that the 
“endosperm” is simply a later development of the prolhallium. It is 
true that there are other prothallia which continue to develop after 
the oospheres have been fertilized, but there remains yet to be ex- 

*Vines, S, H.—A student’s text-book of botany (second half). 8vo, pp. 431- 
821, figs. 280-483. London: Swan Sonnenschein & Co. New York: Macmillan 
& Co. $2.00. (See for notice of first half, this journal, 19 : 202. 1894.) 

[2731 


18—Vol. XX.—No. 6. 




274 


The Botanical Gametic. 


[June, 


plained the significance of the formation of the endosperm nucleus, 
and the relation of its segmentation to the act of fertilization. The 
strong development of the antipodal region in certain groups, is a fact 
coming into such prominence that the old statements concerning it 
should certainly be modified. 

The presentation of phanerogams is certainly a botanical treasure 
house, full of the latest and best that is known concerning the subject. 
From the teacher’s standpoint the only criticism to be offered is lack 
of organization. It is difficult for the reader, who is not already a 
botanist, to grasp the really salient things and separate them from the 
rest. If the book were a picture one might say that the perspective 
was bad. With the living teacher such an objection disappears, and 
in any event is far overbalanced by the fullness and freshness of facts 
and terminology. 

When we turn to part iv, on physiology, wc find Dr. Vines at his 
best, and cannot help regretting that he did not restrict the treatment 
of phanerogams (which covers nearly 230 pages) to a discussion oE the 
“orders” at least or even to his “cohorts,” and thus leave himself room 
for a fuller discussion of physiological questions. We must however 
make the best of the 118 pages which he devotes to these topics. No 
fault can be found with the way in which he has utilized these all too 
few pages. The matter is logical, clear, well-balanced. The most 
notable departure from his “Lectures on the Physiology of Plants” is 
to be found in the parts on the special physiology of the nutritive 
functions and reproduction. Here Vines distinctly recognizes the 
manufacture of carbohydrates as a distinct process, to which however 
he gives no name, designating it merely as “the first step in the process 
of assimilation.” He abandons also the idea that carbohydrates arise 
in the course of assimilation by a katabolic process, saying “the prod¬ 
uct of this carbon-assimilation is . , . a n6n-nitrogcnous organic 
substance having the composition of a carbohydrate.” 

It need hardly be said that in each of the four chapters, on general 
physiology, and on special physiology of the nutritive functions, move¬ 
ment and reproduction, the matter has been brought down to date. 
On the whole the work must be looked upon as one of the best refer¬ 
ence hooks in our language, and, with judicious selection by a good 
teacher, one of the best texts for advanced readers. 

Horticultural botany. 

Of all who deal with plants probably the horticulturist and florist 
come to the most intimate knowledge of certain phases of vegetable 
life. The success of their daily toil and the year’s profits depend 
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upon their recognition of the material needs of the plants under their 
care, the prevention of disease and injury, and the selection and im¬ 
provement of varieties and races. Yet the knowledge of the simplest 
physiological processes and most elementary details of structure of 
the living objects they daily care for is astonishingly vague and unre¬ 
liable. This lack of apprehension of the plant nature extends from 
the boy who washes flower pots to the proprietor of the establishment, 
with only here and there an exception, and yet no class of cultivators 
are quicker to comprehend and apply knowledge in their own line. 
A book giving the physiological meaning of practical operations, if 
clearly and pleasingly written, must therefore supply a real demand. 
Such a work, it seems to us, is Dr. Sorauer’s Physiology of Plants in 
its English form. 1 

The field which the author essays to cover is largely unbroken, and 
so wc are inclined to deal leniently with the shortcomings of the work, 
and more especially as it contains u great amount of most useful 
information in a form that is likely to prove attractive to the class of 
persons for whom intended. It can not be overlooked, however, that 
the title is misleading, as the work is in no proper sense a physiology 
of plants. It might be termed applied or economic botany based in 
part upon physiology, and in part upon ecology, whereas most works 
on applied botany are based upon structural and systematic botany. 

The point of view is constantly that of the cultivator, and as such 
the treatment of the subject is logical and satisfactory. This accounts 
for the fact that many topics of great physiological interest, like cer¬ 
tain portions of metabolism and nearly all of irritability, are not men¬ 
tioned. 

The work opens with an explanation of the true conception of a 
living plant organism, then passes in succession to consider the func¬ 
tions of root, stem, leaf, flower, and fruit, including, so far as required 
to understand their activities, some account of the elementary struct¬ 
ure. Constant references to practical operations and advice upon the 
right performance of the same, with the physiological or ecological 
reasons therefor, give the work a genuine practical value, and rob it of 
the formality of pure science. Ample attention is given to strictly 
horticultural matters, e. g., over twenty pages are devoted to pruning 
and thirty to propagating by cuttings and grafting. 

Some fundamental topics are quite inadequately or even mislead¬ 
ingly treated, as the production of organic matter in green leaves, and 

1 Sorauer, Paul: A popular treatise on the physiology of plants for the use* 
of gardeners, or for students of horticulture and of agriculture. Trans, by F„ 
E. Weiss. Svo. pp. 256, figs. 33. London: Longmans, Green & Co., 1895. 
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the use of stomata. Much stress is laid upon the need of aerating 
the roots, but the author fails to explain why it is necessary if gases, 
as he says, can not pass through imperforate surfaces of plants* 

Such defects, however, may be overlooked in view of the fact that 
the work is to teach a rational horticulture, and not to teach vegetable 
physiology. This is certainly the spirit of the book, in spite of the un¬ 
fortunate title; and as such the work is admirable, and to be highly 
commended. 


Minor Notice*. 

The Naturalist’s Directory 1 for 1895 comes to us with decided 
improvements. In addition to the alphabetical list, the names are 
arranged geographically (by states) and also by subjects. In the latter 
part of the work the editor has been obliged to omit names from some 
departments when ten or a dozen “specialties” had been given. But 
we judge that the real specialists will be found correctly listed. These 
two additional lists will greatly increase the usefulness of the book 
and we hope will bring a proper reward to the enterprising publisher 
and compiler. 

The attention of those who are following Mr. Charles Robertson’s 
papers on “Flowers and insects” in this journal is directed to a paper 
by him in the Trans. St. Louis Academy of Science 6: 435-480. 1894, 
covering plants included in the families Rosacem and Composite. 

To botanists who have occasion to use statistical methods we cor¬ 
dially commend a pamphlet entitled “Statistical Methods,” by G. W. 
Moorehouse. It is a reprint from Mind a?id Body and is published 
by the Freidenker Publishing Co,, Milwaukee, Wis., at 25 cents. 

The Bulletin of the Botanical Society of Geneva 1 covering the 
years 1892-4, contains eight papers, dealing chiefly with the local flora. 
Briquet’s “Le Mont Vuache: dtude floristique” and Paichc’s “Observa¬ 
tions sur quelques esp&ces critiques du genre Hieracium” are of most 
general interest 

The last semi-annual report of Schimmel & Co. (Fritzsche Bros.) 
of Leipzig and New York contains notes on many essential oils, of 
equal interest to botanists and chemists. 

1 Casstoo, S. E.—-The naturalist’s directory, containing the names, addresses, 
special departments of study, etc., of professional and amateur naturalists, 
chemists, physicists, astronomers, etc., of the U. S. and Canada. i2mo. pp. 
viii+382^ Boston; S. E. Cassino. 1895. 

1 Bulletin des travaus de la soci 4 td botanique de Geneve (section de la soci 4 t 4 
snisse de botanique( no. 7, ann 4 es 1892-1894. 8vo. pp. 241. I map. 2 figs. 
Geneve; H. Georg, 1894. 


OPEN LETTERS. 

Astragalus lanocarpus and A. bajaensls. 

It seems necessary to notice an ill-advised personal attack which 
Professor E. L. Greene has made upon me in a recent number of 
Erythea . Professor Greene’s failure to keep pace with modern Latin 
scholarship, pardonable indeed in his case, has betrayed him into an 
uncalled for display of language. 

The trouble seems to be that Mr. Greene objects to such a specific 
name as lanocarpus in the combination Astragalus lanocarpus lately 
published by me. I understand him to profess that the name is com¬ 
pounded of words taken from two languages. And because Mr. 
Greene has not been properly instructed that carpus is a good Latin 
word, he makes his personal attack upon me. In some moment of 
mental illumination I hope he will be sorry for this. He intimates 
that I “lack a grammar school education.” He writes that I “have 
assumed that a mere beginner in systematic botany may unblushingiy 
announce himself an authority upon so large and difficult a genus as 
Astragalus.” That I am a mere beginner is true, although I have 
made systematic botany my principal occupation for about ten years. 
That I have announced myself as an authority is wholly untrue. I 
challenge Mr. Greene to produce a published word of mine in which 
I have made any such announcement. I consider myself but a stu¬ 
dent of the genus, and I assure Mr. Greene that upon his failure to 
produce proof of his unfounded statement, I shall expect a full and 
abject retraction. 

So much for Professor Greene’s lapse from courtesy. Regarding 
“carpus,” I beg to refer Professor Greene to page 95 of vol. n of Fur- 
lanetto’s splendid six volume work, “Totius Latinatis Lexicon , opera et 
stadia Algeidii Forcellini where he will find " carpus , genitive carpi, m, 
from Greek karpos He will also learn that this word occurs in Ro¬ 
man inscriptions of the Empire period. He will discover that while 
earlier ana insufficient study had excluded the word from the Latin 
vocabulary, later research has shown its place to be as unquestionable 
as brevis , for example, which is also from a Greek root Yet Mr. 
Greene does not object to brevifolia or brevifiora . Furthermore, he 
will learn that the Romans themselves used the compound word omni- 
sarpus . 

Briefly, then, carpus is a good Latin word, cuspidocarpus , lanocarpus 
and the rest are correctly formed, and in trying to change them, Mr. 
Greene has given birth to abortive synonyms. 

The other mistake of Mr. Greene concerns the specific name bajaen- 
sif. Baja , he objects is a Spanish adjective, meaning lower. This is 
true, but it is also a substantive. Baja , for example, is the name of a 
town in the state of Coahuila, Mexico. Therefore, bajaensis is cor¬ 
rect, just as nevadensis is correct. 

I hope that this will show Mr. Greene the insecurity of dogmatism. 
—Edmund P. Sheldon, University of Minnesota. 
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NOTKS AND NEWS. 

Mr. W. J. V. OhTBRiioirr is to spend the next college year in study 
in Germany. 

Mr. E. W. D. Holway sailed for Europe on May 18U1 to be gone 
for sixty days. 

The Kew Bulletin for March contains the descriptions of ten new 
species of ferns (seven of them Polypoduuns) from western China, 
and a long list of African novelties. 

The botanical collections made by Miss Mary E. Gilbrclh were 
lately presented in her memory to Raddiffc College (Harvard Annex) 
by her mother, Mrs. Martha Bunker Gilbreth. 

Mr. A. P. Anderson, assistant in the Department of Vegetable 
Physiology in the University of Minnesota, has gone abroad to study, 
intending to remain two years, most of the time in Munich. 

The University of Colorado dedicated on March gth the Hale 
scientific building, of which the third floor is devoted to biology. 
The arrangements in the laboratory and museum are said to be “ad¬ 
mirable in every respect.” 

Mr. D. T. MacDougal, in charge of vegetable physiology in the 
University of Minnesota, sailed on the City of Rome, May 25th, for 
Glasgow, to spend three months abroad. He will be for most of the 
time in Professor PfeftePs laboratory at Leipzig where he may be ad¬ 
dressed. 

The leaflets of Menyctnthcs trifoliata are given as “entire or re- 
pand.” It has recently been found with distinctly three-lobed leaf¬ 
lets. Again, although it is a constant feature, I have never seen any 
mention of the marginal glands at the crenaluros of the leaflets.— 
W. W. Bailey. 

The fourth annual session of the summer school at the University 
of Minnesota will begin July 29th and close August 23d, 1893. Two 
courses in botany will be conducted by Edmund P. Sheldon, instruc¬ 
tor in botany in the University of Minnesota, and John M, Iiolzinger, 
instructor in botany in the State Normal School, Winona. 

,At the meeting of the National Academy of Sciences in April, 
Professor Charles S. Sargent of Harvard University was elected to 
membership, and Professor Julius von Sachs of Wurzburg, Germany, 
was made foreign associate. This is a good showing for botany, as 
only four members, and three foreign associates ail told were elected 
at this session. 

The first volume of the Conspectus Flone Africance (vol. V, Mon- 
ocotyledones) by Th. Durand has recently been published. Whereas 
a volume of 500 pages was promised, it really contains 977 pages; 
nevertheless no increase has been made in the price (20 fr.) The re¬ 
mainder of the work will appear by half volumes. vol. x, part 2, will 
be published before autumn. 
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Dr. O. Uhlworm (Terrasse Nr. 7, Cassel, Germany) editorially con¬ 
nected with the Botanisclies Centralblatt and the Centralblatt fur 
Bacteriologieund Parasitenkundc , desires the co-operation of American 
botanists in increasing the value of the bibliographical departments of 
these journals. He would be pleased to receive from authors copies 
of their articles on all botanical subjects pure or applied. 

The state of New York has set aside $16,000 to be expended under 
the direction of Prof. L. H. Bailey of Cornell University, for conduct¬ 
ing experiments in horticulture, discovering and remedying the dis¬ 
eases of plants, eta This may reasonably be anticipated to yield 
much knowledge of value to the botanist as well as to the cultivator. 
The work is to be confined to the fruit-growing region of western New 
York, lying north and west of Cayuga Lake. 

The eighth season of the Marine Biological Laboratory at Wood’s 
Hole, Mass., will be opened on June 1st. Instruction in botany will 
be in charge of W. A. Setchell, instructor in botany, Yale University, 
and W. J. y. Osterhout, instructor in botany, ferown University. 
Among special lecturers we note the following names of botanists: G. 
F. Atkinson, J, M. Coulter, J. M. Macfarlane, William Trelease, and 
W. P. Wilson. 

Dr, J. P. Lotsy associate in botany in the Johns Hopkins Univer¬ 
sity, leaves at the end of the academic year to accept the position of 
assistant to Dr. Treub, the Director of the Botanic Gardens at Buit- 
enzorg, Java. We hope this does not mean that the too slight recog¬ 
nition hitherto accorded to botany at Johns Hopkins is to be discon¬ 
tinued. It is very important that botanical instruction, and that of 
the best quality, be provided in an institution of such reputation as 
this. It is greatly to be desired, also, that the botanical side of the 
biological work be accorded its due prominence. 

The next meeting of the American Microscopical Society will be 
held at Cornell University, August 21-23, *895, “ iafc is the week pre¬ 
vious to the meeting of the American Association for the Advance¬ 
ment of Science at Springfield, Mass. Considering the geographical 
distribution of the members, Ithaca is as central a point as can be 
found for the meeting. The University buildings will be at the dis¬ 
posal of the Society. A good display of microscopical apparatus is 
promised. A special feature of the coming meeting will be the set¬ 
ting apart of one or more sessions for the reading of papers on methods 
and the demonstration of special or new methods. The chairman of 
the local committee is Prof. W. W, Rowlee. 

Some important notes on North American oaks have been pub¬ 
lished by Dr. C. S. Sargent in Garden and Forest (March 6th). A new 
white oak ( Q. Tourney l\ from the mountains of southeastern Arizona, 
is described and figured; an examination of the type of Q. grisea 
Liebm. confirms Engelraann’s opinion that it is a form of the poly¬ 
morphous Q . undulata; a white oak of New Mexico and Arizona, here¬ 
tofore mistaken for Liebmann’s Q. grisea, is named Q. Arhonica; the 
great leaf variation of Q. dumosa is pointed out, including Q . Mac- 
Donaldii Greene, and Engelmann’s var. bullata is changed to revoluta 
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on account of preoccupation; Buckley’s Q. Durandii becomes ( 2 . bre - 
vilobata , Torrey’s original varietal name being taken up; Q . M a elite fi¬ 
ber gii Engelm. becomes Q. acuminata , a varietal name given by 
Michaux; Q. ilicifolia is replaced by Q. nana , the original varietal name 
of Marshall; and Chapman’s Q. obtusifolia pai vifolia becomes Q . Chap- 
mam , the name parvifolia being antedated. 

Summer courses in biology are offered by the University of Penn¬ 
sylvania, under the direction of Dr. W. P. Wilson, commencing July 
ist and closing on the 26th. The botanical instruction will consist of 
three five-lecture courses by Professor Macfarlane, Professor Halsted 
and Professor Wilson; lectures on special topics by eminent botanists 
among whom are: Prof. L. H. Bailey (two lectures on “How Garden 
Varieties Originate: a Study in Evolution”) and Prof. G. L. Goodale 
(an address before the students on “The Relations of Certain Plants 
to Political Economy”). Thirty hours of laboratory practice in biol¬ 
ogy will be given and five lectures by Mrs. Wilson on biology from the 
standpoint of teachers in the elementary schools. 

Last summer those interested in the Marine Biological Laboratory 
at Woods Hole, Mass., instituted a movement to raise an adequate 
and permanent endowment in order to place the laboratory on an 
independent basis. This country has no marine station to com¬ 
pare with those of other countries and this lack is a serious obsta¬ 
cle to both zoological and botanical advancement in the United 
States. The botanical work of this station is advancing rapidly. A 
separate frame building was added last year and Dr. Setchell of Yale 
is drawing some very prominent workers to the study of marine botany 
from the large institutions. The attention of all biologists is called 
to the pressing needs of the institution, the first of which is the con¬ 
struction of a permanent building in order that the laboratory may be 
kept open the entire year. The erection of even a modest building 
will, require more money than can be raised among workers at the 
station and the Boston friends, and biologists everywhere are asked 
to contribute. Money in any sums may be sent to Dr. C. O. Whit¬ 
man, Woods Hole, Mass. 

In Science (March 22d) the paper of Dr. C. S. Minot, read at the 
recent meeting of the American Society of Morphologists, on “the 
fundamental difference between plants and animals,” is published in 
full. The formal definitions are as follows: “Animals are organisms 
which take part of their food in the form of concrete particles, which 
are lodged m the cell protoplasm by the activity of the protoplasm 
itself; plants are organisms which obtain all their food in either the 
liquid or gaseous form by osmosis (diffusion).” The interesting spec¬ 
ulation is offered “that the absorption of solid particles of food is to 
be considered one of the most essential factors in determining the evo¬ 
lution of the animal kingdom.’’ “The plant receives its food passively 
by absorption, and the evolution of the plant world has been domi¬ 
nated by the tendency to increase the external surfaces, to make 
leaves and roots.^ The animal, on the contrary, has to obtain at least 
the solid part of its food by its own active exertions, and to the effects, 
through natural selection, of the active struggle to secure food we 
may safely attribute a large part of the evoluti* n of locomotor, nerv- 
ous ana sensory systems of animals.” Of course the correctness of 
the definition depends upon the definition ot “food” in the two cases. 
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Undcscribed plants from Guatemala and other Central 
Amorican Republics. XV. 

JOHN DONNELL SMITH. 

Duglietia leiopliylla Donnell Smith.—Folia oblongo-lance- 
olata acuminata basi obtusata vcl acutiuscula glabcrrima ven- 
ulosa aurco-punctula, marline revoluto. Pedunculi uniflori, 
bractea versus basin sita parvula. Sepala miuuta triangulari- 
ovata; petala ovalia subaequalia subtus lepidota, margine pu- 
bescento, ceterum glabra; torus disciformis crassus cum geni¬ 
tal ibus glabcr; styli concreti basi articulati ovaria aequantes 
cisque paululum crassiorcs. 

A low, spreading tree (Thiemc). Leaves slightly coriace¬ 
ous shining, 3—4| x x 4 — 1 -J 1 ”, petioles 2 1 long. Peduncles ter¬ 
minal or becoming leal-opposed, articulated above base, 
glandular-lcpidote, G-8 1 long, bract ovate (i 1 ) with pubescent 
margin. Sepals 3, free, thick, glandular-lcpidote, margin 
pubescent, t.\' long. Petals 6, 2-seriate, fleshy, imbricate, 
erecto-patent, explanate, 14-17 X 10-12 1 , each end rounded, 
shortly unguiculato. Torus somewhat obversely hemispheri¬ 
cal, i 1 high, ecostatc; gynophore plane, 2 1 in diam., arcolated 
with facets of carpels. Stamens all fertile, cuneatc, 1 x \ l . 
Ovaries 50-70, columnar (?,'), angular; ovule solitary, basal. 
Fruit not seen. 

San Pedro Sula, Depart. S. Barbara, Honduras, alt. 8oo ri , 
Apr. 1890, C. Thieme, no. 5,129. 

No rj nil in punctual Radik.—Scandons, frnticosa, glabra; 
rami subaequalitcr 6-costati, coslis obtusis, 6-sulcati, cortice 
c viridi palloscente; corpus lignosum compositum e central! 
mnjore et pcriphericis 2-3 parvis, teretiusculis, ccntrali im- 
positis; folia biternata; foliola lateralia ovata, obtusiuscula vel 
subacuta, scssilia, terminalia elliptica, brevitcr acuminata et 
mucronulata, basi attenuata, omnia remotiuscule leviter ser- 
rata, mcmbranacoa, reti venarum tenero nec prominente in- 
19-Vol. XX.—No. 7 - 
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structa, glabra, nec nisi glandulis microscopicis adspersa, 
punctis pcllucidis conspicuis iisquc promincntibus insignita, 
epidermidc mucigera; petiolus communis nudus, partialiuni 
intermedius (in foliis inferioribus eerie) superne marginatus; 
thyrsi solitarii, dense cincinniferi; cincinni stipitati, pedicellis 
propc basin articulatis; flores minores; sepala exteriora rninu- 
tim puberula interioribus tomentellis dimidio breviora; fruct- 
us-. 

Rami thyrsigeri diametro 3 ,um . Folia circ. io uu longa, 8 UU 
lata; foliola terminalia 4.5™ longa, 2.5“* lata, latcralia su- 
periora 4 cru longa, 2 cm lata, inferiora dimidio minora; petiolus 
communis circ. 4 lin longus, partialium intermedius 2 t,n , later- 
ales 8 mm longi; stipulae parva^, ovato-triangulares. Thyrsi 
folia superantes, rhachi quam pcdunculus communis paullo 
longiore; cincinni circ. 8-flori, stipitc 3~4 mm longo suffulti, 
pedicelli 2 ™ longi. Flores mascuii: sepala exteriora t. 5 IU,U , 
interiora vix 3 ram longa. Petala angustiora, ex oblongo attenu- 
ata, 3.5®“ longa, 1.5““ lata, intus laxe glanduligera; squamae 
ciliolatae, superiores crista bifida (laciniis acutis apice patulis) 
appendieeque brevi barbata, inferiores crista inacqualiter bi- 
cruri instructs. Tori glandulae superiores ovatai, obtusm, 
glabrae, laterales minores orbiculares. Stamina basi pilosius- 
cula. Germinis rudimentum ad angulos pilosiusculum. 

Affinis S. mucronulatce (in sect. XI, Pi-fYSOCOCCUS), a qua 
differt costis ramorum obtusissimis, petiolo intermedio su¬ 
perne marginato, foliolorum punctis pcllucidis majoribus. 

Cuajiniquilapa, Depart. S. Rosa, Guat., alt. 2,500 ft , Oct. 
1894, Heyde & Lux, no. 6,091. 

Panllinia hymenobracteala Radik.—Scandens, fruticosa, 
hirsuta; rami trigoni vel subteretes, striato-sulcati, pilis pa- 
tentibus e sufferugineo pullcsccntibus vestiti; corpus lignosum 
compositum e central! majore et peripliericis 3 minoribus par- 
tim quodammodo complanatis in centrale plus minus immer- 
sis; folia 5-foliolato-pinnata; foliola terminalia rhombea, in 
acumen acutum angustata, supra medium grossiusculc inac¬ 
qualiter dentata, lateralia superiora ovalia, basi acuta, infer¬ 
iora ovata, basi inaequilatera rotundata, apice acuta vel ob- 
tusata, a basi remotiuscule dentata, breviter petiolulata, 
membranacea, supra pilis setulosis adpressis laxe adspersa vel 
praeter nervos glabra, subtus subhirsuta necnon glandulis mi¬ 
croscopicis curvatis vel geniculatis obsita, minutim pellucide 
punctata retique utriculorum lacticiferorum subtus instructa, 
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cpidermide parum mucigera; rhachis nuda; stipule insignes, 
semicorclato-dcltoidem, subacuminaUc, basi subbiloba;, inter 
lobos oblique affixm, lobo interiors (i. e. folii mcclianam spec- 
tante) majore, scaiiosaj, ext 11s hirsute; thyrsi axillares, in- 
feriores folia subduplo superantes l)reviores paniculatim con¬ 
gest^ subhirsuti; bracto.u bracteolaeque conspicu<c, oblongm, 
tenuiter scarioso-membranaccic, concavm, apicc margineque 
nccnon dorso secus medianam pilis longioribus obsitac; flores 
mcdiocres pedicellique supra articulationes tomcntclli. 

Rami diametro 2-4 mm . Folia superiors i6-i8 ,m longa, 10- 
I2 im lata, inferiors duplo majora; foliola lateralia 5-6 ,m longa, 
2.5-3'“ lata, terminalia subduplo majora, sicca subfusca; pet- 
iolus communis circ. 4“’*, rhachis 3 un longa, subhirsuta, petiol- 
uli 2-3 mm longi; stipulm 7“" longsc, 5-6 lata;. Cincinni stipi- 
tati, stipite 5-6™" longo hirsute; pcdicelli 3 ,,,m longi, infra 
medium articulati, infra articulationes hirsuti; bractcm 5 mra 
longiu, 2" un latm, bracteolm (prophylla) vix tertia parte min- 
ores. Alabastra obovata, 3-4 tum longa. Sepala interiors 
4-5 ,,,m longa, exteriors hreviora. Petals obovata, intus gland- 
ulis mieroseopicis adspersa; squamsc marginc villosiusculm, 
superiorcs crista obcordata appendieeque deflexa squamam 
dimidiam longitudine superante villosa instructs;. Tori 
glanduhe ovatie, basi villosiuscuhe. Stamina pilosa. Ger- 
minis rudimentum puberulum. 

Affinis videtur Paullincic monogyme Radik, (in sect, xri, 
CA-LOPTILON). Ad eandem P. hymcnobracteatam pertinct 
Tate no. 59!, anil. 1867 in Nicaragua lecta, in Hb. Kcw. ser- 
vata (Paullinia sp. Hemsley in Salvin ct Godm. Biol. Centr.- 
Am., Hot. t: 211. 1879-81. [no. 17.]). 

Malpais, Depart. S. Rosa, Guat., alt. 4,ooo tt , Sept. 1894, 
tleyde & Tux, no. 6,093. 

Daloa cinorea Moric. ex sched. Bontham in herb. Kew,; 
erecta, sublignosa, caule striato, undique fulvo-tomentoso, 
ramis erectis, foliis imparipinnatis, pubescentibus, foliolis 4*5 
jugis, subtus glandulosis, lloribus in spicas densas, terminates, 
congest!, siccitato nigricantibus. 

Suffrutex videtur 1.5-2^. Caules erecti, ramis ascend- 
entibus, dense fulvo-tomentosis. Stipulce Uneari-setacefu, 
rigiduisculm, t--1 .5 ,ln longa*, folia vix polliccm longa, usque 
ad basim petioli foliolata, petiolo gracili, fulvo-pubescentc. 
Foliola 3-4 juga, scssilia, ovata, obtusa, utrinque pubesccntia, 
ciliata, subtus gland ulis nigris irregulariter obsita, longa. 
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Spicae ad apicem ramorum terminates, densiflorm, 1,5-2 lwU 
longae, siccitate nigricantes. Bractere late cordato-ovatae, 
carinatae, longc acuminata!, florem amplcctentes, 1.5 1 ” 1 long;e, 
persistentes. Calyx pubcsccns, coriacctis, 5-dcntatus, lacinia 
carinali Iongiorc, tubo 10-nervio, glanduloso, r.S hn longo. 
Vexillum cordato-orbicularo, longe stipitatuni, Carina brevius, 
1.5 lln longum. Alae rcctae, stipitaUe, vexillum vix superantes, 
lateraliter plicatae. Carina recta, obtusa, stipitata, glandulis 
raris notata, vexillum superans 2 ,,n longa. Stamina mona- 
delpha, vagina supra fissa. Anthcrre parvm, nutantes, ad 
apicem glandulosae. Ovarium sessile, ovatum, dense tomen- 
tosum. Lcgumen calyce coriacco-inclusum mcmbranaccum, 
pubescens. 

Haec planta ad specimen in herb. ICew. sorvatum ct a cl. 
Bentham sub nomine D> cincrca Moric. labcllatum pertinet. 
Sed nunquam in libris, herbariis, etc. Moricand, hoc nomcn oc- 
currit. Verisimiliter hoc nomcn errore cl Bentham hie adest 
et planta nondum descripta fuit. Nobis species bene de- 
limitata videtur sed genus Dalea revisionem aegre caret. (M, 
Micheli.) 

Santiago, Depart. Zacatcpequcz, Guat., alt. 6, 500 ft , 1891, 
Rosalid Gomez, no. 999.—Embaulada, Depart. Zacatcpequcz, 
Guat., alt. 5,500“ Dec. 1889, Heyde & Lux, no. 4,465. 

Gliricidia maculata HBK., van limltijuga Michcli. 
Differt foliolis 7-8- nec 3-5-jugis, minoribus et magis pubes- 
centibus. 

S. Rosa, Depart S. Rosa, Guat, alt. 3,ooo ft , Apr. 1892, 
Heyde & Lux, no. 3,296. 

ZEsciiynomene Americana L., van longil'olin Micheli. 
Quam planta typica in omnibus partibus major, magis robusta, 
folia longiora, foliolis latioribus, magis nervosis, racemi 
densiores, flores longiorcs, carina obtusa. 

Cassillas, Depart S. Rosa, Guat, alt. 4,ooo ft , Oct. 1892, 
Heyde & Lux, no. 4,172.—S. Juan Utapa, Depart. S. Rosa, 
Guat, alt 4,500 ct , Oct. 1894, Heyde & Lux, no. 6,099. 

Desmodium Hondurense Micheli; lignosum vix scandens 
dense velutino-tomentosum, stipulis lincaribus, foliis trifoli- 
olatis, stipellatis, floribus parvis in raccmos densos, axillarcs 
congestis, legumine dense tomentoso, articulis sibi invicem 
replicatis. 

Frutex ramulis gracilibus, tomentosis. Folia pctiolata, 
pinnatim trifoliolata. Stipule lineares, acutae, tomentosae. 
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Petiolus communis dense tomentosus, 4 lm longus. Foliola 
ovata vcl angustc ovata, obtusa, terminate stipellatum, dis¬ 
tant, 12 1 "’ 11 longum, 5~6 lm latum, lateralia minora, senilia 
omnia crassiuscula, superne puberula, subtus dense crispo- 
tomentosa. Rncemi axillares vel terminales, sub anthesi 
4-5 1,0,1 longi, radii fere a basi (lorifero. Flores breviter 
pedicellati, secus racliin ternati vel fasciculati, purpurascentes, 
parvi, congest!; bractem parvm, lincares, caducae. Calyx ferc 
bilabiatus, labio supcriorc tridentato, inferiore bidentato, 
dense tomentosus, vix lineam longus. Vexillum basi 
nudum, latum, ferc orbiculare, breviter unguiculatum, 2j 1,n 
longum, aim carimc lcviter adhaerentes, 2 lm longae, carina 
vix eurvata, late obtusa vel truncata. Stamen vexillare e 
basi liberum. Ovarium 3-4-ovulatum. Lcgumen (junius) 
dense tomentosum, articulis 3-4, omnibus fertilibus, e calyce 
exsertis, sibi invicem replicatis. 

Species verisimiliter e sectione Chalarium (nisi stamine 
vexillari libero); fructus structura ad D . plcctocarpum 
Ilcmsley Diag. PL Nov. pars 3, p. 46 pertinet. 

San Pedro Sula, Depart. S. Barbara, Honduras, alt. 600- 
i,ooo ft , Kebr. 1887 and Apr. 1890, G. Thieme, nos. 5,197 
& 5,207. 

Calltandra Portoricensis Benth., var. multijuga Mich- 
cli.—Inflorescenlia, floribus, legumine omnino C. Portori - 
censis Benth,; differt pinnis 7-8- nec 2-4-jugis. 

Casillas, Depart. S. Rosa, Guat., alt. 4,ooo ft , Jan. 1893, 
Heyde & Lux, no. 4,148.—San Juan Utapa, Depart. S. Rosa, 
alt 4,5oo ff , Oct. 1893, lleyde & Lux, no. 6,098. 

Pitliocolobinm iuNigno Michcli; pubcrulum, foliolis bige- 
minis, amplis, floribus spicatis, magnis, spicis ad apicem 
riunorum raccmosis. 

Arbor vel frutex, in partibus junioribus pubcrulum, caete- 
rum glabrosecns, stipuhe ignotsc. Folia bipinnata, pinnis 
uni jug is. Petiolus communis gracilis, 2-2l po11 longus, gland- 
nlis ad apicem et inter pinnas parvis, vix clevatis rachis 
1 i |1011 longus. Foliola unijuga, ampla, 5 1,011 longa, ii~2 IH,u 
lata, glabra, penninervia, subcoriacea, oblique ovata, ad 
apicem sensim attenuata, longiusculu acuminata, acuta. 
Podunculi ad apicem ramorum longe laxequc racemosi; spicae 
5- 7 ,,oU longm, sui)ra medium florifcrm, rachi vclutine puberulo. 
Flores sessiles, secus rachin haud congest!, bractcis minutis 
fulti. Calyx dense velutino-puberulus, fcrc 2 lln longus, 5-7- 
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dentatus. Corolla vclutina, 3 Un longa, 5-7-fida. Stamina in- 
definita, filamentorum tubo corollam paullo cxccdcnte. An- 
therae parvae, eglandulosae. Pollen in mass as coalitum. 
Ovarium sessile, puberulum. Legumcn ignotum. 

Species magnitudinc florum et foliorum insignis; fructu 
absente determinatio inccrta. Notis plurimis tamen ad genus 
Pithecolobium rite pcrtinerc videtur. A scctionc Caulanthon 
imprimis affini differt petiolis glandulosis et pedunculis race- 
mosis. 

San Pedro Sula, Depart. S. Barbara, Honduras, alt. 600'*, 
Apr. 1890, C. Thieme, no. 5,208. 

Centradenia floribunda Planch., var. grandifolia 
Cogn.—Planta robustior. Folia magna, glabrata, majora 
6-1 i cm longa et 1.5—3 <m lata. 

Palin, Depart. Amatitlan, Guat., alt. 3,56o rt , Fcbr. 1892, 
J. D. S., no. 2,645.—Rio Samala, Depart. Rctalhulcu, Guat., 
alt i,700 ft , Apr. 1892, J. D. S., no. 2,651. 

Arthroslemma hirtella Cogn.; caule herbaceo; ramis jun- 
ioribus petiolis pedunculis calycibus foliisque subtus setulis 
brevissimis adpressis sparse hirtellis; foliis parvis, brevitcr 
petiolatis, elliptico-ovatis, obtusis, basi obtusiusculis, mar- 
gine integerrimis vel obscure crenulatis, sparse adpresseque 
setoso-ciliatis, trinerviis; floribus solitariis, axillaribus vel ad 
ramulum brevissimum terminalibus; calycis tubo campanu- 
lato, segmentis anguste triangularibus, vix ciliatis, tubo 
subaequilongis; staminibus valde inacqualibus, majorum con¬ 
nective basi profunde bifido, minorum connectivo ultra in- 
sertionem filamento vix porrectobasi integro; ovario superne 
breviter denseque setoso. 

Rami satis graciles, acutiuscule tetragoni. Pctiolus gracil- 
limus, 2-4 ulra longus. Folia rigidiuscula, supra intense viridia, 
subtus pallidiora, 12-22““ longa, 8-15”“ lata. Pcdicdli 
graciles, 1—1.5™ longt, Calycis tubus 6 mm longus, apice 4 mm 
latus; segmenta subreflexa, 5 tom longa, basi 3 n,ra lata. Petala 
purpurea, anguste obovata, brevissime glanduloso-ciliata, 
I 2 n,m longa. Capsula obovoidca, 7-8 mm longa. 

San Miguel Uspantdn, Depart Quichd, Guat., alt. 6,000^, 
Mch. 1892, Heyde & Lux, no. 3,328. 

Conostegiayirldis Cogn.; ramis junioribus petiolis pedun¬ 
culis calycibusque densiuscule furfuraceo-puberulis; foliis mem- 
branaceis,. ovatis, breviuscule acuminatis, basi rotundatis vel 
subemarginatis, acute minuteque duplicato-dentatis ciliatis- 
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que, 5-plincrviis fere 5-ncrviis, supra tenuissimc punctato- 
turfuraceis et brcviter sparseque setosis, subtus ad nervos 
nervulosque leviter stellato-furfuraceis cactcris glabratis; flori- 
bus 5-meris, sul)scssilibus; alabastris anguste obovoidcis, obtu- 
siusculc acuminatis. 

Rami robusliusculi, obscure tetragoni. Pctiolus 2,5-3, 5'“ 
longus. Folia supra intense viridia, subtus laete viridia, 
10-13"" longa, 6-7*" 1 lata, nervis nervulisque subtus satis 
prominentibus. Paniculm corymbiformes, multiflorre fere l' ,m 
longa:. Alabastra cincrca, 6-7'“"' longa, 4""“ crassa. Petala 
oblique obovata, 5'”'" longa. Anthcra; oblongaj, subrecta;, fere 
3 “” longa;. Stylus crassus, 5' n "‘longus, stigmate non dilatato. 
Fructus nigricans, depresso subglobosus, S-C" 10 crassus.— 
Species C. subcrustulahe Triana (Cogn. in DC. Monogr. 
Phan. 7 : 709) proxinu, sed loliis 5-plincrviis, etc. 

San Fcli])e, Depart. Retalhuleu, Guat., alt. 2,050", Apr. 
1892, J. D. S., no. 2,650. 

Var. angusiifolia Cogn.—Pctiolus 5"“ longus. Folia ob- 
longa, distincte 5-plinervia, basi acutavcl subacuta 17"° longa, 
6-6.5' m lata. 

Primavera, Depart. Sololti, Guat., alt. 760", July 1891, 
Shannon, no. 487. 

Miconia Domioll-Smilhii Cogn. (§Amblyarriiena); gla- 
berrima; rantiis tercliusculis; foliis satis parvis, brevitcr petio- 
latis, pergamcntaceis, lanceolatis, longuiscule angusteque ac- 
uminatis, basi cuneatis, integerrimis, leviter triplinerviis; 
floribus 5-meris, longuiscule pedicellatis; calycis tubo sub- 
urceolato, dentibus angustc triangularibus, tubo triplo brevi- 
oribus; stylo apice truncato. 

Rami gracillimi, leviter ramulosi. Pctiolus gracilis, circiter 
i' ra longus. Folia 5 7"" longa, 1.5 2"“ lata, nervis supra im- 
pressis, subtus vakle prominentibus, nervulis paulo distinctis. 
Panicuhe pyramidal as, laxai, sulmuiltiflorrc, 6-9"" long;e; pedi- 
celli 4~7"‘ m longi, sub apice artieulati. Calycis tubus 3"'“ longus, 
apice leviter constrictus; dentes crecti, vix i“""longi. Petala 
subrotundata, l. 5""" longa. Anthene recta:, 1. 5 mm longm. 
Stylus crassiusculus, rectus, 4-5'““‘ longus.—Species M. per- 
gamentacae Cogn. (DC. Monogr, Phan. 7 : 873) proxima. 

San Miguel Uspantan, Depart. Quiche, Guat., alt. 6,ooo ft , 
Apr. 1892, Hcyde & T-ux, no. 3 . 333 * 
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Mieonia alpostris Cogn. ($ Crkmanhjm); ramis superne 
obtuse tetragonis et levitcr compressis, junioribus petiolis 
pcdunculis calycibusque dense stcdlatn-furfuraeeis; foliis majus- 
culis, longiuscule petiolatis, obovato-lancenlatis, longiuscule 
subabrupteque acuminatis, basi Kile ameatis, intogerrimis, 
triplincrviis fere trinerviis, supra primum fiiriuraccis tlcnuun 
glabris, subtus ad nervos densiusculc stellato-furiuniccis c<et- 
eris glabratis; floribus 5-meris, brevissime pedicellutis calyce 
subhemisphaerico, dentibus brevibus, obtusiusculis, carnosu- 
lis; antheris biporosis; stylo brevi, apice truncato. 

Rami robustiusculi, apice fuscescentes. Petiolus satis grac¬ 
ilis, fusccscens, 2-5' m longus. Kolia erecto-patula, rigidius- 
cula, supra intense viridia, subtus satis pallidiora, t> 17™ 
longa, 4-7 c,n lata, nervis subtus satis prominentibus. Panic- 
ulae late pyramidatse, multiflora, 5~8" u longm; pedicelli s;e- 
pius vix i mm longi. Calycis tubus fuscescons, 2"' m longus, 
2,5 mm latus; dentes erecti, o. 5 n,m longi. Petala obovata, apice 
levitcr emarginata, 2 mm longa. Anthcra i u ‘ ,u longm. Stylus 
rectus, 2 mm longus.—Species M . cant etc Cogn. (DC. Monogr. 
Phan. 7 : 912) proxima. San Miguel Uspantan, Depart. 
Quiche, Guat., alt. 7,500 rt , Apr. 1892, Ileyde & Lux, no. 
3 ) 334 * 

Clidemiaradicans Cogn. (§ Calopiiysoioes); caule brevi, re¬ 
pen te,radicante; ramis junioribus petiolis pedunculisque brevis¬ 
sime denseque stellato-pubcrulis; foliis vatde inmqualibus et 
dissimilibus, integerrimis, trinerviis, supra primum puberulis 
demum glabris, subtus ad nervos ncrvulosquc densiusculc Kiel-* 
lato-furfuraceis easterns glabratis majoribus brevissime petiolatis 
satis obliquis oblongis acutis basi levitcr imequalibus subro- 
tundatis, minoribus sessilibus oval is vel suborbicularibus; 
raccmis axillaribus vel interdum tcrininalibus, brcviusculis, 
paucifloris; floribus 5-mcris, brevitcr pudiccllalis; calyce urcc- 
olato, levitcr furfuracco, brevissime 5-dontato, 

Rami gracilcs, brcviusculi, levitcr llexuosi, teretiuseuli, cin- 
erei, paulo ramulosi. Petiolus satis gracilis, 2 -5 n,m longus. 
Folia membranacea, supra saturate viridia, subtus viridi-ein- 
erea; majora crecta vel erecto-patula, 10 -x/"' longa, 3-5.5 111 * 
lata; minora patula, 1.5—4 iIU longa, I4-20 ,U “ lata. Raccmi 
erecti, 4-6™ longi; pedicelli 2~3' m longi. Calyx cincreo-fus- 
cus, ultra medium satis constrictus, 2.5“"' longus, infernc 2 mm 
latus. Petala patula, suborbicularia, i.5 mm lata. Anthers 
lineares, leviter arcuate, r.5 wm longm. Stylus rectus, 3 mm 
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longus, sligmatc punctiformi. Bacca depresso-sphcerica, dis- 
tincte io-coslata, intense cyanea, 4-5 imu crassa. 

Jimenez, Llanos de S. Clara, Comarca de Limdn, Costa 
Rica, alt. 650", Apr. 1894, J. D. S., no. 4,789.—Collected 
also by M. Pittier in the valley of Rio Rcventazon, Costa 
Rica, 1893 (no. 8,123). 

ClidemiaglaurtnUfoni Co^n. (§SAGR/KA); ramis junioribus 
pcdnnculis calycibusque brevissime denseque stellato-tomen- 
tosis ct pills patulis brevibus glandulosis densiuscule vestitis; 
foliis longiuscule petiolatis, satis disparibus, anguste ovatis, 
acutis vel brevitei* acuminatis, basi rotundatis, integerrimis, 
supra pilis simplicibus brevissimis dense hirtcllis, subtus brev¬ 
issime denseque stcllato-pilosis, majoribus 7-nerviis, minoribus 
5-nerviis; paniculis longiusculis, pyramidatis, multifloris; flor- 
ibus 4-mcris, subsessilibus; calyce campanulato, brevissime 
dentato. 

Rami satis gracilcs, juniorcs teretiusculi, sordide fusci. 
Petiolus brevissime denseque stellato-tomcntosus et sparsis- 
sime breviterque glandulosa-pilosus, 3 -7"" longus. Folia 
submcmbranacea, supra intense viridia, subtus cinerea, 12- 
T J tm longa ct 7 “ 8 ‘ m lata, minora subdimidio breviora et angus- 
tiora. Pmiculm patulne, 7-l0 ,m longac. Calyx cinereo-fus- 
cus, 3 1,m * longus. Petala obovata, 3‘ m longa. Antherce lineares, 
subrectrc, 2.5~3 mm longa*. Stylus capillaris, longus, 

stigmate punctiformi, Bacca nigricans, subglobosa, 4-5 mm 
crassa. 

San Miguel Uspantan, Depart. Quiche, Guat., alt. 6,ooo ct , 
Apr. 1892, Ileyde & Lux, no. 3,329. 

lMttlera IriloUala Cogn.; ramis junioribus petiolis cir- 
rhisque breviter sparseque pilosulis; foliis breviuscule petiola¬ 
tis, rigidiusculis, late ovatis, leviter vel usque ultra medium 
trilobatis, basi prnfundiusculc emarginatis, supra scabris, sub¬ 
tus ad nerves densiuscule breviterque asperis cacteris brevis¬ 
sime denseque pubescenti-scabriusculisjcalycc brevissime don- 
soque puberulo, tubo l>rovitcr campanulato-subcylinclrico, 
segmentis triangulari-lanceolatis, tubo satis longioribus; co¬ 
rolla' segmentis obovato-oblongis, acutis vel breviter acumin¬ 
atis; aluminum filamcmtis basi pilosulis. 

Rami gracilcs, elongati, paulo ramulosi, leviter sulcati. 
Petiolus satis gracilis, profunde striatus, 2~5 <m longus* Folia 
supra intense viridia, subtus viridi-cinerea, margine remoti- 
usculc spinuloso-denticulata, 7-10™ longa, 6~f m lata; nervi 
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subtus paulo prominentes, duo lateralcs trifurcati imum sinum 
levitcr margin antes. Cirrhi robusti, elongati, sulcati, saepius 
5-fidi. redunculus masculus satis gracilis, brevissime et 
dcnsiuscule puberulus, 7-2 6 om longus. Calycis tubus 10 I3 mm 
longus, supernc circitcr [ ,w latus; segmenta erecto-patula, 
I g_x8 u,m longa, basi 5 mm lata. Corolla mcmbranacca, utrinque 
leviter furfuracco-puberula, 3.5”" longa. Staminum filamenta 
filiformia, ii-i2“' ra longa; capitulum anthcrarum ovoideo- 
conicum, i tltt longum, 6 mm crassum. Fructus oblongus, lac- 
vis, S'” 1 longus, 3 tm crassus. Semina ovata, apicc obtusa, basi 
obscure tridentata, marginc subalata, i ,m longa, 7“ lm lata, i.s mm 
crassa. 

Buena Vista, Depart. S. Rosa, Gnat., alt. 5,5oo ft , Dec. 
1892, Heyde & Lux, no. 4,189. 

Schizocarpum GuatemaleiiHO Cogn.; foliis longiusculc pet- 
iolatis, ambitu ovatis, leviter vel usque ad medium trilobatis, 
supra glabratis, subtus brevissime et dcnsiuscule puberulis, 
basi leviter emarginatis; nervis lateralibus imum sinum non 
vel vix marginantibus; calycis tubo brevissimo, late campan- 
ulato, segmentis triangulari-linearibus, tubo multo longiori- 
bus; corollae segmentis longe acuminatis; fructu anguste 
ovoideo, apice longiuscule rostrato. 

Rami gracillimi, elongati, sulcati, glabrati vel leviter pu- 
beruli. Petiolus gracilis, striatus, brevissime ct densiuscule 
hirtellus, 2-4°“ longus. Folia tenuitcr mcmbranacca, intense 
viridia, margine vix denticulata, 6-10™ longa, 4 .-7™ lata; lo- 
bus terminalis triangularis vel oblongus, acutus, lateralcs 
multo breviores, obtusi. Cirrhi filiformes, inaequaliter bifidi, 
sulcati, glabrati. Pedunculus masculus gracilis, densiuscule 
et brevissime puberulus, 3-4™ longus. Calyx furfuraccus ct 
longiuscule sparseque pilosus, tubo 3 mm longo, 4~5 mm lato, seg¬ 
mentis crecto-patulis, 8—1 3 mm longis, basi 2 ,um lalis. Corolla 
pallide flava, anguste campanulata, vix furfuracco-puberula, 
fere 3 m longa. Staminum fUamcnta 6-7 ,,,m longa; capitulum 
antherarum 6 mm longum. Pedunculus fructiferus robustius- 
culus, 7-8 mm longus. Fructus sparse pilosus, (maturus ?) 3.5 <m 
longus, I7 mm crassus. 

Carrizal, Depart. S. Rosa, Guat, alt. 5,000*, Nov. 1892, 
Heyde & Lux, no. 4,186. 

Cyclanthera Dotmell-Smithii Cogn. (§ Eucyclantiiera) ; 
ramis glaberrimis; foliis breviter petiolatis, trifoliolatis; foliolis 
breviter petiolulatis, undulato-denticulatis, glabratis, supra 



iSqS-] Undescribed Plants from Guatemala. 291 

* 

sparse punctato-scabriusculis, mediano oblongo-lanccolato, 
acutissime breviterque acuminato, latcralibus valde asymmet- 
ricis, ovato-oblongis, acutis; cirrhis bifidis; racemis masculis 
petiolo brevioribus, paucifloris; floribus minutis. 

Rami gracilcs, clougati, angulato-sulcati. Pctiolus gracilis, 
striatus, glabor, 2-3‘ ,u longus; potioluli levitcr puberuli, 3-5“® 
longi. Foliola tenuitcr membrtfnacca, intense viridia; ter- 
minale 6-7. 5' m longum, 2-2. 5"” latum, basi acutum; lateralia 
3-S—5' m longa, 1.5-2.5 1 " 1 lata, basi extrinsecus auriculata. 
Cirrhi gracilcs, longissimi, sulcati, glabri. Pedunculus com¬ 
munis masculus filiformis, sulcatus, levitcr puberulus, 0.5- 
l.S rm longus; pcdicelli capillares, patuli, 2~3 mm longi. Flores 
ut videtur vix 2 l,n “ lati. Calycis dentes subnulli.—Species C. 
gracillimm Cogn. (DC. Monogr. Phan. 3 : 834) proxima. 

San Miguel Uspantdn, Depart. Quiche, Guat, alt. 6,OOO ft , 
Apr. 1892, llcyde& Lux, no. 3,345. 

Burmeintera cyclostigmaia Donnell Smith.—Suffrutex 
orgyalis ramosus. Folia longc petiolata lanccolato-elliptica, 
termino utroque praccipuc superno acuminato, margine glandu- 
loso-punctulo, costis latcralibus utrimque 10-12 supra impressis 
subtus prominulis, venulis pellucidis, Pedunculi folia super- 
antes. Calycis tubus longiusculo campaniformis lobis ob- 
longis sublongior. Corollac tubus dorso breviter fissus, lobi 
valde inaequalcs rccurvi sccundi. Anther?e omnes prorsus 
nudae, Stigmatis magni lobi suborbiculares. 

Leaves 3^-5 x T i—r 4 ln > paler beneath, lateral nerves forming 
intramarginal arches, base often unequal, petioles i~i.y n long. 
Peduncles 3-4^ long. Tube of calyx 5 x2£ l , sometimes nar¬ 
rowing at base, lobes 3-4 1 long and obtuse. Tube of corolla 
6 1 long, narrowed above; limb unequally partite, oblique, in¬ 
flated on lower side; 2 superior segments 11—13 1 Iong, twice 
exceeding the 3 inferior; all linear, acute, arcuatcly deflexed 
to lower side, Staminal tube adnate to base of corolla, pu¬ 
bescent, 1 .J 111 long; anthers lightly recurving, the 3 superior 
4 1 long and twice exceeding the others. Placentas peltate, 
oval, entire. Lobes of stigma 2-2J 1 in diam., barbate be¬ 
neath.—Nearest to B . virescens Bcnth. et Hook. 

Estrella, Prov. Cartago, Costa Rica, alt. 4,400 ft , Apr. 1888, 
Juan J. Cooper, no, 5,845. 

Psammisia symphystemona Donnell Smith.—Tota gla¬ 
bra. Rami teretes. Folia subdisticha coriacea clliptica 
longc caudato-acuminata basi obtusa 3-5-plincrvia minutim 
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reticulata, venis intramarginalibus transvorsis crebris. Ra- 
cemi scssilos, rhachi brevissima, pedicellis confertis gracilibus 
basi bracteatis supra basin bibnictcolatis. Stamina aequalia 
tertiam partem corolkc attingentia, filamentis in tul)um con- 
natis, antheris propc basin afiixis; omnibus ad apicem con- 
nectivi 2-calcaratis. 

Jipiphytal, S-io' 1 long (Cooper). Branches pale, inter¬ 
nodes 9—15 1 long. Leaves 5-7 X 2-~3 ,l \ more narrowing above 
the middle than below, caudate prolongation 9-12 1 long, 
interior 2 lateral nerves arising 3-4 1 above base and like mid¬ 
rib very prominent beneath, the exterior 2 basal and obscure. 
Petioles 2 1 long. Rhachis 2--5 1 long; pedicels articulated at 
base, 5-8 1 long; bracts ovate; bracteoles lanceolate, glandu¬ 
lar-denticulate, like % bracts very minute and colored. Tube 
of calyx campanulate, 2 1 high; limb as long, spreading; lobes 
round, mucronate-acuminate, I 1 long. Corolla red, sprinkled 
toward apex with red glands, cylindrical-tubular, 13—r S l long, 
tapering above stamens, lobes triangular-oblong, 2x l l . Fil¬ 
aments persistently connate, 2 1 long; anthcr-cells 2 1 long, 
twice exceeding their tubes. Style exsert, 

Mariposa, Prov. Alajuela, Costa Rica, alt. S> 5 °° fl > May 
1887, Anastasio Alfaro, no. 5,842. 

Gaultheria odorata HRK., var. COvSlariconais Don¬ 
nell Smith.—Folia orbiculari-ovata subintegra, costis latcral- 
ibus utrimque 3-4 subtus prominentibus usque ad apicem 
fere adscendentibus. Bracteolm scmipollicares. 

Estrella, Prov. Cartago, Costa Rica, alt. 4,400 lt ,Mcli. 1888, 
Juan J. Cooper, no. 5,841. 

Calceolaria Irazuensis Donnell Smith. ($Cuku,oncos 
Wettst.)—Hcrbacea ad surge 11s ferruginco-glanduloso-pubcs- 
cens. Folia ovato-lanceoiata basi cuneata, uniuscujusque jugi 
alterum aliquantum minus, grossc dentata supra pubcrula 
subtus pallida et praeter norvos glabra petiolata. Podimculi 
terminales 2 longissimi foliis ternatis bracteali, cymis corym- 
biformibus nutantibus, pedicellis filifortnibus, floribus inter 
maximas. Corollas labium superius semi-globosuni ealyeem 
subaequans ab inferiori obovato breviter aperto 3-plo supera- 
tum. Antherarum loculi confluentcs. 

Stem stout, sparingly branched, 3~4 ft long. Leaves 2 \~ 
4 X petioles 3-6 1 long. Peduncles 3-4" 1 long; bractlets 

2, foliaceous, unequal, subtending viscid-pubcsccnt 

corymbs 11 - 2 ^ high and 7-12-flowered. Calyx-segments 
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nearly free, ovate-acuminate, 3X2 1 , 5-nerved, tipped with a 
gland. Corolla obovatc, 10-12 X5-6 1 , yellow, pluri-nerved, 
sprinkled with minute dusky glandular hairs, barbate at in¬ 
sertion of stamens. Anthers stout, arcuate; cells 4 1 long, 
divaricate from apex of shorter filament. Stigma incrassate. 
Capsule glandular-punctate. 

Moist, shaded slopes of Volcan Irazii, Prov. Cartago, Costa 
Rica, alt. 9,000", Mch. T894, J. D. S., no. 4,904. 

Spatb acanthus Donnoll-Smithii Lindau.—This determin¬ 
ation of no. 1,030 must be substituted for the erroneous one, 
Macfadycna simplicifolia Botan. Gaz. 16 : 198, the specific 
name being dropped as inappropriate for an Acanthacca. 

Pisonia wiacrantliocarpa Donnell Smith. (P. aculcata L., 
var. niacrantlwcarpa Donnell Smith in Botan. Gaz. 16 : 198). 
—Arbusculus inermis. Folia obovata vel oblongo-elliptica 
apice rotundata vel plus minus obtuse acuminata in petiolum 
cum costa et cymis pubescentem attenuata cctcrum glabra. 
Cymm corymboso-fasciculata*, pedicellis longiusculis (fructi- 
feris valdo elongatis), perigonio tubuloso-infundibulifonni, 
floribus hermaphroditis. Anthocarpia magna oblongo-obo- 
vata ad costas glandulis pluriserialibus longc stipitatis muri- 
cata. 

lirect, 12-18" high, branchlets occasionally spine-like. 
Leaves opposite, often fasciculate in axils, x x the 

younger sprinkled beneath with cystoliths; petioles 3-5 1 long, 
marginate, at length glabrous. Peduncles axillary and ter¬ 
minal, 8-12 1 long, in fruit elongated; corymbs subglobose 
(I 1 "); bracts orbicular-ovate (i 1 ); bractlets near apex of ped¬ 
icel 3, oblong (;j l ). Perigonium pubcrulous, 2I.-3 1 long, twice 
to thrice exceeding pedicel, lobes 5 and ovate (.I 1 )* Stamens 
nearly free, 6 7, didynamous, exsert, anthers orbicular. Style 
included, stigma minutely laciniate. Cymes in fruit 5 -6* n in 
diam., pedicels 2 ta long; anthocarps 9X4i l , flavo-tomen- 
tulose, stipes of glands lageniform (j 1 ). 

Escuintla, Depart. Kscuintla, Guat., alt. i,ioo n ,Apr, 1890 
and Feb. 1892, J. D. S M nos. 2,091 and 1,230.—Los Verdes, 
Depart. Amatitlan, Guat., all. 3,500", Oct. 1893, Hcydc & 
Lux, no. 6,301. 

Trtrlaris Macomb ri Donnell Smith in Botan. Gaz. 19 : 
237, var. rufescons Donnell Smith.—Folia utrimqucpraccipue 
subtus ad nervos pilosiuscula. Calycis rufescentis lobi interf¬ 
eres plcrumque plus minus exserti, interdum lincarcs exterio- 
rum dimidium pacne aequantes. 
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Tree 30-50“ high; flowers brick-red. 

Mazatenango, Depart. Suchitepequez, Guat., all. 1,200“, 
Jan. 1S94, Heyde & Lux, no. 6,375. 

Pscudol media oxyphyllaria Donnell Smith. — Primo scri- 
cea, cito actalc provectiore glabrata. Folia semipod.dia et 
ultra ter quaterve longiora quam latiora oblongo-lancoolata in 
acumen longiusculum obtusum angustata ad basin acuta sub- 
inaequilatera falcata, costis subtus prominentibus in utroque 
latere circa 20. Capitula mascula singula vel 2-5-glomerata; 
involucri bracteae externre dcltoideae, interna; ovat.'e, cunctm 
autem acuta;; reccptaculi concavi magni braclcolm rhomboi- 
deo- vel lanccolato-spatulatre. Stamina numerosissima, an- 
theris nudis ad basin breviter auriculatis. 

Tree 20-30“ high. Branchlets terete. Leaves 6-8 x ij- 
2y m , glabrous; petioles pubescent, 3 1 long. Heads about 5 1 in 
diam.; bracts cano-scriccous with scarious margins, the inte¬ 
rior 3' long; bractlets cano-sericeous, lacerate, exceeding sta¬ 
mens. Anthers I 1 long. Female heads not seen. 

Slopes of Volcan Tecuamburro, Depart. S. Rosa, Guat., alt. 
6,000“ Febr. 1893, Heyde & Lux, no. 4,429. 

Pilea Costai’iceusis Donnell Smith.—Dioica glabra. Folia 
in eodem jugo maxime inacquimagna admodum autem con- 
formia, alterum nempe majus oblongo-ellipticum longiuscule 
cuspidato-acuminatum basi aliquantulum inaequilaterum et 
plerumque obtusum longe petiolatum, alterum quadruplo 
minus breviusque petiolatum oblongo-lanccolatum a medio 
utrimque sensim angustatum, ambo 3-norvia subtus pallida et 
evenia supra basin integram incurvo-crenulata, nervis later- 
alibus apicem fere attingentibus. Cymae brevissime peduncu- 
latte, masculae a petiolo folii majoris femime a petiolo folii 
minoris superatm. 

Herbaceous, ascending i-2 ft from a rooting base, branch¬ 
ing. Leaves, especially beneath, occupied by linear cysto- 
liths; the larger in the pair 3.J-S2 X ij-ij'",more narrowing 
above the middle than below, cuspidate tip 4-6' long, petioles 
1-2 1 " long. Masculine cymes 6-8' high, perianth 2' in diam. 
with oblong segments exceeded by anthers; feminine cymes 
less evolute, exterior segments of perianth scarious-tipped and 
twice exceeded by obliquely oval (|') achenium. 

Estrella, Prov. Cartago, Costa Rica, alt. 4,400“, Apr. 1888, 
Juan J. Cooper, no. 5,952. 
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Dioscorea calycnlata Donnell Smith. (§Ki*rsTEMONGriseb. 
in FI. Brasil.)—Omnibus in parlibus glaber. Folia tenuiter 
membranacea inter minora subcordata vcl subcordato-ovata 
acutissime acuminata et nuicrunculata, basi ima cuncata cum 
nervis basal ibus 3-5 in petiolum marginatum decurrente. 
Raccmi filiformcs olongali, pedunculis furcatis, pcdiccllis soli- 
tariis basi bractcolatis subflore bibractcolalis. Pcrianthii 
masculini minimi infundibulari-rotati segmenta exteriora or- 
bicularia, interiora oblongo-obovata. 

Herbaceous, twining. Leaves alternate, x 11-2'°, 

the younger ovatc-lanccolate with a filiform mucro, petioles 
6-14 1 long. Racemes 6- io'° long, axillary or composing an 
elongated terminal panicle; peduncles 2-3-furcatc, 2-3'" long; 
pedicels I 1 long; basal bracteolc filiform, exceeding pedicel; 
apical bracteoles opposite, ovate (),'), persistent. Tube of 
male perianth very short, segments f long; stamens 6, all 
perfect, inserted at base of segments; filaments flat, attenuate 
upwards, incurved at apex, exceeding perianth; anthers many 
times shorter than filament, oblong, arcuate, affixed at middle. 
Rudimentary ovary globose, exceeding tube of perianth, styles 
united and at apex 3-lobed. Pistillate flowers and fruit not 
seen. 

Alajuela, Prov. Alajucla, Costa Rica, alt. 2,700“ Nov. 
1887, Anastasio Alfaro, no. 5 , 959 -—Guachipilin, Depart. S. 
Rosa, Guat., alt. 2,500“, Nov. 1893, Heyde& Lux, no. 6,260. 

Baltimore, Md. 



Contributions to the embryology of the Iliinnnculacose. 

WI1II PLAIES xvir-xx. 

DAVID M. MOTT 1 TCR. 

(Caultided from Jut ye J4S.) 

Of the three species of Ranunculus examined, R. alwrtivus 
is most abundant in this vicinity thriving well in the dry soil 
of open woods and meadows, while the other two, R. rccurva- 
tus and R. scptcntrionalis, seem to prefer the moist soil of 
more dense and shady woods and along water courses. We 
shall direct our attention first to 

Ranunculus abort ivus .—The carpophyll maybe said to con¬ 
sist of a short stalk or petiole and a broader portion, the lam¬ 
ina. The ovule arises as a small protuberance at the junction 
of petiole and lamina, but, of course, before any differentiation 
into these two parts is perceptible. The lamina soon broad¬ 
ens, the edges bending upward to form a crescent shaped cup 
or cavity into whose opening the rudimentary ovule projects. 
A longitudinal radial section of a carpel thus far developed, 
presents a picture closely resembling a partly closed hand 
with the thumb pointing downward toward the palm, the 
thumb representing the rudiment of the ovule (fig. 4 m). At 
this stage of development the edges of the lamina have not 
quite organically united, a fact made clear by fig. 41 b 
which is a transverse section cut in the plane x—x of fig. 4l<r. 

The initial cell of the embryo-sac is hypodcrmal. The sur¬ 
rounding hypodcrmal cells by their behavior seem to be sug¬ 
gestive of a sort of archesporium (figs. 31, 32). 

Before the first division it elongates a good deal, and some¬ 
times becomes very broad (fig. 33). In the majority of cases 
observed only the lower of the two cells resulting from the 
first division divided again (fig. 38). Sometimes, however, 
both cells divide as in the preceding genera (fig. 39) though 
this is less frequent in the genus Ranunculus. In a number 
of instances the nucleus in the upper cell divided without be¬ 
ing followed by the formation of a cell wall (fig, 35), and in 
others a longitudinal division of this cell took place. From 
fig. 34 it seems probable that two cells have begun to develop 
into embryo-sacs. Here only two cells were formed from 

[296] 



*895-3 


Embryology of the Ranunculacece. 


297 


each initial cell, the upper being already partly disorganized. 
The development of the embryo-sac from the mother-cell is 
perfectly normal. In this species the egg-apparatus is larger 
at first than the antipodal cells (fig. 40) two of which only are 
shown in the figure. The latter increase in size, however, 
with the subsequent growth of the embryo-sac, but as far as 
observation went, they do not reach the enormous size that 
obtains in the genera previously mentioned. 

Ranunculus rccurvatus. —The most striking difference be¬ 
tween R. abortivus and R. rccurvatus from an histological 
point of view, is the larger mcristematic cells of the latter. 
In this respect R. recurvatus resembles Delphinium and Cal- 
tha. The development of the embryo-sac from the initial 
cell requires but few additional remarks. Figs. 42 and 43 
will make the process clear. Fig. 44 presents a phenomenon 
probably indicating the tendency of more than one cell to de¬ 
velop into an embryo-sac. 

The antipodal cells are large, and increase considerably in 
size during the subsequent growth of the sac. In one case 
their position differed from their usual orientation (fig. 45). 
In one embryo-sac a cleft or cavity seemed to extend some 
distance downward into the chalaza beneath the antipodal 
cells, in which could be recognized only a slight trace of a 
protoplasmic substance (fig. 46). Here the large antipodal 
cells, rich in protoplasm, and with large nuclei, rest upon the 
disorganized remains of cells. Another exceptional phenom¬ 
enon was observed in the presence of a small tracheary and 
a small tracheid element beneath the antipodal cells (fig, 60). 
In this figure are shown two antipodal cells of unequal size, 
one behind the other, with an endosperm nucleus on the right 
and left, and the above named elements below. As these 
two phenomena were observed in one case only, I am not in¬ 
clined to attach any special significance to them at present. 

R. septentrionalis .—This species resembles the preceding 
very closely, especially in regard to the size of its embryonic 
cells and the behavior of the initial cell, which gives rise 
sometimes to four cells (fig. 47). Fig. 48 illustrates what 
frequently takes place in the cells which immediately sur¬ 
round the embryo-sac mother cell and its disorganizing sister 
cells. The mother-cell in the figure is partly concealed by 
those on either side. 

20— Vol. XX.—No. 7. 
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The mature embryo-sac is perfectly normal; the antipodal 
cells arc large, and increase in volume with the subsequent 
growth of the embryo-sac. 

Anemonella thalictroidcs .—In an early stage of the ovule 
of this species there was observed in several instances a num¬ 
ber of hypodermal cells well marked off from the cells below, 
suggesting a primitive archesporium (figs. 49, 50). It is 
very probable that there is here but one initial cell, as only 
one was found to proceed in its development, and that the 
sharp definition of these cells is due to regularity in growth; 
yet the possibility is not excluded that there is present 
a tendency of more than one cell to become reproductive. 
As to the origin of the inner integument at i —/, fig. 49, 
there can be no question. In all ovules examined the num¬ 
ber of cells produced by the initial cell was three (fig. 52), 
The nucellus is rather long and narrow impressing this char¬ 
acter upon its cells. 

The antipodal end of the gradually enlarging embryo-sac 
is more or less pointed, and the large antipodal cells adapt 
themselves to this space. Extending backward through the 
nucellus from the antipodal end of the newly formed ernbryo- 
sac is a strand of long narrow cells resembling the rudiment 
of a vascular bundle. This strand is gradually absorbed by 
the encroaching embryo-sac which makes its way wedge-like 
to the base of the nucellus. The nuclei of the antipodal cells 
are large and undergo division. 

Thalictrum dioiemn. — In this genus the development of 
the embryo-sac agrees closely with that of Anemonella. It 
is evident (fig. 54) that the great bulk of the nucellus owes 
its origin to the hypodermal layer of cells. This statement 
will apply generally to all the preceding genera. 

As far as observation extended, the initial cell gives rise to 
three cells only, but in all probability four occasionally result 
from two successive divisions, as in the other genera. 

The nucellus is less elongated than in Anemonella; the em¬ 
bryo-sac more oval in form and it reaches maturity sooner 
with reference to the corresponding growth of the integu¬ 
ments. The antipodal cells are large, but not so pronounced 
as in Anemonella. 

Hepatica acutiloba ,—The earlier stages in the development 
of the embryo-sac of Hepatica were not observed, as my ma¬ 
terial, collected about the middle of November, was too far 
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advanced for that purpose. The youngest stage observed 
showed three cells derived from the initial cell, the lower one 
becoming the mother cell. 

The mature embryo-sac of Ilepatica is especially interest¬ 
ing. Before fertilization both egg-apparatus and antipodal 
cells, as well as the cavity of the sac itself, become unusually 
large. At the upper ends of the synergidfe there appears a 
number of protoplasmic strands converging to a point and thus 
forming a star-shaped cap (fig, 55). The egg-cell is broader 
at its upper end and rather deeply inserted. All three cells 
of the egg-apparatus are surrounded by very delicate mem¬ 
branes. The antipodal cells increase greatly in size during 
the subsequent growth of the embryo-sac, and at the time of 
fertilization each cell may contain as many as ten or a dozen 
nuclei (fig. 56), due to fragmentation. The process of frag¬ 
mentation may be readily observed here (fig. 57). Each 
nucleus contains two or more nuclei situated in spherical or 
oval vacuoles. 

Soon after fertilization, or when the embryo has reached the 
stage of development shown in fig. $8, the antipodal cells 
bear evidence of dissolution, the fusion of all the nuclei into 
a common mass being the preparatory step. 

On account of the large nuclei, the cells of tile developing 
embryo and endosperm of Hepatica afford favorable objects 
for the study of karyokincsis. 

I may add here that by staining on the slide with aniline 
safranine and picric nigrosine I was able to see the ccntro- 
sphcrcs or what seemed to be centrosphcres (fig. 69). The 
centrosomes appeared as extremely small dark points sur¬ 
rounded by a colorless court, and the radiating kinoplasmic 
zone was also darker but difficult to sec. 

In some instances I have observed what were taken to be 
centrosphcres at the poles of nuclear spindles (fig. 4, upper 
end of spindle) in preparations that were not subjected to the 
special process said to be necessary to demonstrate these 
structures. 

itmmary ,--This work has been interesting especially as a 
study in variation. That which first of all attracts our atten¬ 
tion is found in the presence of more than one initial cell 
and their development into normal embryo-sacs. In the 
genera under consideration the number of initial cells reaches 
its culmination in Caltha where five or more may be present 
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in the ovule, suggesting a sporangium which indeed it is, for 
the ovule certainly stands for a macrosporangium with its in¬ 
tegumentary covering or indusium. Although the presence 
of more than one embryo-sac in an ovule has been observed 
by several investigators in widely separated families, yet 
further research will undoubtedly show the phenomenon to be 
still more prevalent and widely distributed. Just how far 
this fact will throw light upon the origin of the angiosperms 
remains yet to be seen, but it certainly contributes materially 
to the phylogeny of the seed plants. 

The production of a series of four cells by two successive 
divisions of the initial cell of the embryo-sac, occurs more 
frequently in this family than had hitherto been supposed; and 
it seems probable that a more extended search in those genera 
in which this phenomenon was not observed by myself would 
reveal its occasional presence. 

In connection with the foregoing facts several questions 
naturally arise upon which it is not my purpose to speculate 
at present. What is the significance of the fact that in the 
same species the initial cell gives rise sometimes to only three 
cells and sometimes to four? Is the behavior of the initial 
cell due to inherent tendencies alone, or is it determined 
partly by external forces? Which is the more primitive con¬ 
dition, that represented by the series of three or of four cells? 

If the small cell cut off occasionally from the initial cell in 
Aquilegia be regarded as a tapetum, we certainly have here 
an isolated phenomenon occurring where it would not be gen¬ 
erally expected. Guignard 10 has observed the presence of a 
tapetum in certain genera of a family white in other genera 
of the same family a tapetum was absent; but no other in¬ 
stance is now known to me in which a tapetum was only of 
occasional occurrence in the same species. 

The rule so general in its application among angiosperms, 
that the lower cell of the series derived from the initial cell 
develops directly into the embryo-sac, seems to have a prob¬ 
able exception in Caltha (fig. 16). Guignard speaks also of a 
probable exception in Acacia albida , and in the same place 
refers to a case reported by Mellink in one of the monocoty¬ 
ledons (Agraphis), together with the analogous case described 
by Strasburger for Rosa livida . 11 

10 Embryogdnie des Legummeuses. Ann. des Sc. Nat. Bot VI. 12 ;-. 

xl l. c., p, 137. 
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I11 regard to the large cells of the ovule in such species as 
Caltlia palustris, Ranunculus septentrionalis and Delphini¬ 
um tricorne and the comparatively small cells of Aquilegia, it 
seems that we have a phenomenon which may be correlated 
with the habitat of the plant. In the marsh dwelling Caltha 
we find the largest cells, followed in order by Ranunculus 
septentrionalis, R. recurvatus which thrive better in moist 
soil; then come Delphinium, Hepatica and R. abortivus 
which flourish in a drier soil. On the other hand Anemon- 
ella, Thalictrum, and especially Aquilegia, whose cells arc 
very small, are particularly dry soil plants. This is not 
given as a theory or explanation, but merely as a suggestion, 
for I do not know how far the facts in different genera and 
species of other families contribute to the support of such a 
view or whelher they contradict it. 

Besides the Ranuncuhiccn:, unusually large antipodal cells 
have been observed in Delphinium villosum y 12 Oniithogalum 
nutans , Gladiolus communis and Crocus, I have also ob¬ 
served large antipodal cells in Jcffcrsonia diphylla. 

As to the large antipodal cells, which with their numerous 
nuclei become so rich in protoplasm, it may be said in har¬ 
mony with known facts, that they have passed from a for¬ 
mative into a nutritive condition which we find paralleled in 
the intornodal cells of Chara and Nitella. 13 

Bloomington , Ind. 

Explanation of Plates XVII-XX, 

Digs, i-/o } Delphinium . 

logs. 1 and 2. Median longitudinal sections of very young ovule. 
X 335. In tig. 1 two initial cells can he seen; in fig. 3, only one, which 
is larger than the^ other hypodermal cells.- -Kig. 3. Similar section of 
an older ovule with two large initial cells. X 335. The anal ropy of 
the ovule is more pronounced. 

Pigs. 4 8. Median longitudinal sections of the nucellus* Kig. 4. 
The nucleus of the large initial (’ell of the embryo-sac is in the spindle 
stage of division; at the upper pole are ceutrospheres. x 335.-- Kig. 3. 
The initial cell has divided transversely, the lower cell being larger. 
X 335-—Kig. 0. The lower cell lias already divided; the upper is in 
process of division. X 335.—Kig. 7, T\vo initial colls in process of de¬ 
velopment. In the cell on the right, the nucleus is dividing; the one 
on the left shows the lower cell in process of division, x 335.—Fig. 
8. The lower cell of the series, the cmbiyo-sac-inotlier-ceil, has en- 

1 ‘-Strasburger l Uober Hofruchlung and Zelltheilung, 38, 41. 1878. 

ta Strasbarger, Tlisloiogische BeitrRge, 5:99, ioo, etc. 1893 
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larged considerably; the three cells of the series above are disorgan¬ 
ized. X 33 S- , 

Fig. 9. r Iwo mature embryo-sacs lying side by side in the same 
ovule. X 260.—Fig. ro,tf and fi, The egg-apparatus and antipodal cells 
respectively drawn from the same embryo-sac. Only one syuergida 
is snown, the other lies beneath. Above the antipodal ('ells, of winch 
two are drawn, lies the large endosperm nucleus, x 335. 

Figs, n-iy, Cali ha. 

Figs. 11 to 18. Median longitudinal sections of young ovules. 

Fig. 11. Three large initial cells stand side by side in the plane of 
the section. Some of the epidermal cells above them have divided 
by penclinal walls, x 335 * — 1 '% 12. Probably a group of four or five 
initial cells; a space is seen between the two on the left, x 335.--Fig. 
13. The initial cell has divided, and the nucleus of the lower cell is 
in the skein stage preparatory to division. X 335.— Fig. 14. Throe cells 
have been derived from the initial cell. The mother-cell already 
slightly enlarged is separated above by a swollen wall. X335.—Fig. 15. 
Two cells have been formed from the initial cell; the two nuclei in 
the lower are separated by two large vacuoles. X 335.—Fig. 16. Of the 
three cells derived from the initial cell the two upper are larger; the 
lower cell seems partly crowded out; the inner integument has just 
appeared. X 335.—Fig. 1 1. The mother-cell has apparently displaced 
the two cells above it. The epidermis of the nucellus has formed a 
layer three or'four cells thick. X 335.—Fig, j8. Embryo-sac with two 
nuclei in each end, X 335. 

Fig. 19. In the upper Veil formed by the first division of the initial 
cell two nuclei are shown in outline, X 335. 

Figs. 20-30 . At/uilt'gia, 

Figs. 20-28. Median logitudinal sections of the nucellus. 

Fig. 20. A small cell has been cut off from the initial cell. X465.— 
Fig. 21. Similar to Fig. 20; the nucleus of the larger cell is in division, 
X 465.—Fig. 22. One step beyond fig. 21; in the two rolls below the 
small tapetal (?) cell, the nuclei arc in division. *405. Fig. 23. Only 
the usual four cells have been produced by the initial cell. >(405. Fig. 
24. Same aa fig. 23, the mother cell having enlarged, x 465. Fig. 25. 
The initial cell has given rise to five cells. X 465. Fig. 26. The termi¬ 
nal cell of the series has divided almost at right angles to the usual 
plane of division, X 465.—Fig. 27. The enlarging mother cell with the 
remains of the sister cells above; a large vacuole occupies the upper 
half of the mother-cell. X 465.—Fig. 28. Similar to fig. 27, but the 
nucellus is narrower: the vacuole occupies the lower half of the cell. 
X 465 - 

Fig. 29. An embryo-sac shortly after maturity. The nucollar cap is 
only two cells thick, X 335, 

Fig. 30, a and b . A young embryo with the remains of one of the 
synergidse and two enormous antipodal cells drawn from the same 
embryo-sac. Two nuclei are present in the cell on the left; vacuoles 
are indicated by dotted lines. X 260. 
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Figs. 31-42 . Ranunculus abortivus. 

Figs. 31-38. Median longitudinal sections of the ovule. 

Fig. 31. The initial cell is distinguishable by its larger size. X 335*— 
Fig. 32, The initial has increased greatly in length \ the cell ol the ax¬ 
ial row of the nucellus, just below it failed to divide, and as a result is 
larger than its neighbors. X 335.—Fig. 33. The nucleus of the un¬ 
usually broad initial cell is in division. X 335.—'Fig. 34. Two initial 
cells that have each given rise to two ceils which are apparently 
mother-cells. One mother-cell is partly hidden by the other. X 335. 
—Fig. 35. Three cells have resulted from the initial cell, the nucleus 
in the upper one has divided, x 335.—Figs. 36 and 37. Similar to fig. 
35. In lig. 36, the uppermost cell has divided longitudinally. In 37, 
the two nuclei in this cell he side by side in a vertical plane. X 335.— 
Fig. 38. The mother-cell has begun to encroach upon the cells above. 
X 335 - 

Fig. 30. Four cells have evidently been produced from the initial 
cell. The disorganizing cells above the large mother cell have greatly 
swollen walls, x 335. 

Fig. 40. Mature embryo-sac, together with the surrounding tissue of 
the nucellus. Only two antipodals and two cells of the egg-apparatus 
are drawn. X 260. 

Fig, 41, a and b. a , a longitudinal radial section through an imma¬ 
ture carpophyll; b, a transverse section made in the line a 1 —a\ x 85. 

Figs. 42-46 , 6o, Ranunculus reau vatus . 

Fig. 42. Median radial longitudinal section of a rudimentary ovule. 
The nucleus of the initial cell is drawn in outline, x 335. 

Figs. 43 and 44. Median longitudinal sections of the nucellus, In 
fig. 43, four cells would have resulted from the initial cell, the division 
of the upper cell is almost complete, when the wall would have been 
oblique. In fig. 44, three cells have resulted from the initial cell (on 
the right), and if two initials were present here, four cells (on the left) 
would have been the descendants of the same. X 335. 

Fig. 45. Three antipodal cells, with an unusual orientation. 

Fig. 46. A vertical section through a portion of the chalaza. Two 
antipodal cells rest upon fragments of disorganized cells, and below 
them a narrow cavity extends a short distance downward into the 
chalaza. 'This figure was taken from an embryo-sac that luid increased 
greatly in size after having been laid down, x 335* 

Fig. 60. Two antipodal cells, below which are two small traohenry 
elements: on the right and left muy be seen a nucleus of the endo¬ 
sperm. X 335. 

Figs, ,/y, 48, Ranunculus sepicntrionalis , 

Fig, 47. Longitudinal section of nucellus. Four cells have been 
formed from the initial cell; the upper one has divided obliquely. 

X 335- 

Fig. 48. The enlarging mother cell is partly hidden by the lateral, 
turgid cells, X 335. 
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2 t s \ 49-52 Ant mom l/a 

Tigs 49,50 Longitudunl section ol Ur ovnlit liulimcnt Stvei il 
hypodeim u cells with ninki unlit itul 11c vi ty simply dclinultiom 
the cells benetth I he ou^ui ol the unit 1 interline ill is shown it/, / 
Ini)*, 50 the hypodcinnl cells lie equill) well ele lined tin initial 
cell is piohably the middle one of those in which tin nut lei 11c out 
lined X 335 

Figs 5 h S 2 f on h iUidinal sections of llit nut ellus 

Tig 51 Ihe nucleus of the lnitnl cell is 111 pioccsi ol division X 
335—Fig 52 Ihice tells hive been denveel hum the mitnl cell, the 
mothei cell has somewhat enl uged 1 lie nueellus is long and iiauow 
X 335 

A/ S n. 53-54 Thahefium 

Fig 53 1 ongdudinil section of young ovule I lie mitnl coll ib 
vuy 1 urge, leaching almost the cntiu length of the nueellus This 
figuie plamlj shows that the bulk of tlu nueellus iside fi0111 the cpi 
deimis, owes its ougm to the hypodeim il 1 qu ol t ells x 335 

Fig 54 three cells owe then ougin to the mitnl cell v 335 

I<i s t 55-59 lit pat tut 

Fig SS Egg appaiatus with the nucellai e ip lbovc At ihe uppei 
ends of the sjneigul e is a stai slupcel piolojilasniit miss x 260 

Fig 56 An antipod il cell with eleven nuclei due to fiagmcnlalion 
X 260 

Fig 57 Two nuclei fiom an antipod il cell in piocess ol frigme illa¬ 
tion X 335 

Fig 58 A four-celled embiyo The wall sepaiating the lowei end 
cells lies almost m the plane of the papei 1 he nucleus indicated by 
dotted line could be seen by focusing down X 335 

Fig 59 Nucleus with two centiosphues at the light X 675 





















Homo obsmiitioiis on tho riovclopimili of Collotoimhuin 
IiiHlnimlhiimimi in artificial ciiUairoM. 

. I 1 ’. ATKINSO 

Villi I'l AIL \\ll 

Several times during the summer of 1893 [ attempted to 
obtain a pun* culture of the bean anthraciiose for the purpose 
of noting its behavior in artificial media. Dilution cultures 
were attempted in the ordinary agar-agar peptone bioth, 
from material recently collected but which had dried. None 
of the spores germinated. 'Thinking that the nutrient agar 
might be an unfavorable medium lor their growth, coll cul¬ 
tures were started in water to test the vitality of the spores. 
The spores here likewise failed to germinate for me. This 
seemed surprising, for related forms of (ilocosporimu and Col- 
U'totrichum of quite a number ol species have never failed to 
germinate promptly even after several months drying. 

Some of the material from which the attempts were first 
made was used in the dilutions within three days after pick¬ 
ing the fresh pods of the bean, which contained the spores of 
the fungus in great numbers, and they had not been dry for more 
than twenty-four hours. Still they failed to germinate for 
me. Several other attempts were made during the autumn 
of the same year with like failures. 

During February of the following year, 1894, preparations 
were made for another attempt at obtaining a pure culture of 
the fungus. Since the fungus is perennial in matured beans 
which are affected, it was planned to obtain diseased but ma¬ 
ture and dry beans, and then grow them in order to obtain 
in tlie laboratory freshly developed spores. Accordingly 
requests were made from several leading seedsmen for badly 
anthmenosed beans for the purpose of obtaining material for 
cultures. Some very fine specimens were received of what is 
known as WardwelFs kidney wax. The beans presented an 
unsightly appearance, being stained various shades of yellow 
and fuliginous, some of them also possessing depressed spots 
where the fungus was more deeply seated. In one specimen 
which presented nearly one entire side in a badly diseased 
condition, there were also several .pustules which appeared 
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as if spores were present in a dormant condition. This bean 
was placed in a moist chamber to induce the fresh develop¬ 
ment of spores. March 7, 1894 (a few days later), the pus¬ 
tules were considerably larger and the material was examined. 
Fresh spores were present in great numbers and dilution cul¬ 
tures for the separation of the fungus were started on the 
same day. The room temperature was rather low, and on 
the following day none of the spores had germinated though 
some which were seen had swollen to some extent and re- 
fringent granules were appearing. Culture number one was 
then left in a warmer room and on the following day the 
spores were germinating and their study in this condition was 
then made. The germ tubes are very large, equalling or 
even in some cases exceeding the diameter of the spore. The 
first tubes usually arise near the ends of the spore and are 
generally directed at a greater or less angle from the axial 
line of the spore. The refringent granules are quite numer¬ 
ous and large so that the protoplasm presents a very coarsely 
granular appearance. In the homogeneous protoplasm vacu¬ 
oles also soon appear but they are at first quite indistinct. 
The threads for a short distance from the spore describe a 
sinuous course and branch in an irregularly monopodial fash¬ 
ion, at the same time other threads arise from the spore so 
that a small radiating colony is soon developed. Quite soon 
however on the margin of the small colony the threads fre¬ 
quently present a dichotomous appearance. This in some 
cases is brought about by a perfect dichotomy of the thread 
but very frequently and perhaps in a majority of cases there 
arises a branch just behind the growing end of the thread 
which very soon overtakes the; primary thread, and the influ¬ 
ence of its origin so close to the end of the thread causes the 
growing end of the same to be diverted so that the appear¬ 
ance of dichotomy is the result. On the very young colony 
only a few of the threads on the margin present this appear¬ 
ance, but soon all of the threads partake in this dichotomous 
branching and very frequently it occurs successively in rapid 
sequence on the same thread, so that a plumose or brush 
shaped tuft is produced. The various branches of this tuft 
lie nearly parallel and quite close together. At this time and 
indeed very soon after germination the vacuoles in the proto¬ 
plasm become quite large and prominent. Also at the ends 
on the plumose branches very short lateral branches now 
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arise, several on one side, and the end of the thread is fre¬ 
quently curved to the same side. Upon these short branches 
are developed the dark bodies which appear in certain of the 
anthracnoses sometimes called secondary spores. 

On March 10th from dilution culture no. 2 small colonics 
of the fungus were transplanted to vetch stems in culture 
tubes for pure cultures. In two days a very minute growth 
appeared at the points of the transplantings as fine radiating 
white threads. In a few clays more the spots of the central 
point of growth became black by the darkening of the threads 
while the advancing margin of the weft continued white. On 
the 14th spores were found to be developing in considerable 
numbers. By the iCth areas varying from 1 to 2 cul in length 
011 the stems were occupied by the very black and thin stroma 
of the fungus. Except where the threads had reached the 
liquid in the bottom of the culture tube there was no consid¬ 
erable development of white fungus threads. In the liquid 
however quite a profuse growth took place. From the surface 
of the dark stroma in some cases a scanty growth of whitish 
threads arose lor a few millimeters from the surface. The dark 
stroma itself was roughened by the development of irregular 
tubcrculate prominences. 

April 20th pure dilution cultures were started to obtain the 
spores in different stages for the study of germination and the 
following development stages, more especially that these 
might be recorded in photomicrographs while the organisms 
were in situ. 

The dilutions were made in Tetri dishes. On the follow¬ 
ing day, the 21st, the cultures were examined and no spores 
were found germinating, though they were present in numbers 
and there was no difficulty experienced in finding them in the 
cultures. 

The cultures were examined again on the 22nd, and while 
the spores did not appear as if they were dead there were 
none germinating* On the 23d a few of the spores were found 
to be germinating. 

On the 24th at 5 l\ M. additional cultures were made in 
Van Ticghcm cells in the following way. The cells were pre¬ 
pared and the cover glasses sterilized by passing several times 
through the flame and then placed under a bell jar to protect 
them from gravitating germs while the culture material was 
being placed on them. In order to have a large number of 
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spores in a small space about one-half cc. of liquid agar was 
prepared in culture tubes and these inoculated by transplant¬ 
ing a considerable quantity of the mycelium and attached 
spores from the culture on vetch stems. This would probably 
assure a large number of spores in the liquid. With a looped 
sterilized platinum needle a small quantity of the inoculated 
liquid was lifted from the tube and allowed to spread upon the 
center of the cover glass, only one transfer being made, and 
the liquid thus was held in a thin layer until solidification took 
place. Many of the spores were thus in close contact with 
the glass, and in germination would be nearly in the same 
plane. 

During the afternoon oJ the following day the spores began 
germinating in the cell culture and one ol the spores with 
four germ tubes was photographed (fig. i). This same spore 
was photographed on the following day, twenty hours later, 
and is shown in fig. 2. In all cases unless the spore is very 
short and nearly oval a septum appears at the lime of ger¬ 
mination, forming two cells, and at the point of the septum 
the spore becomes constricted even soon after germinating. 
The cell culture now became contaminated with bacteria and 
further growth was impossible. Even at the time of photo¬ 
graphing no. 2 the bacteria at this place were quite numer¬ 
ous, and the flocculent matter which clouds one portion of a 
thread and the margins of others is a mass of bacteria (fig. 
2 )- 

The cultures in the Petri dishes were now examined again, 
dilution no. i first. A few colonies were visible to the un¬ 
aided eye as irregular stellate patches. This examination 
showed that the spores after germination had continued to 
increase in size for some time so that they became several 
times larger than when germination first takes place. One 
of these was photographed with a magnification of about 500 
diameters (fig. 4). "With this magnification only the central 
portion of the colony could be shown. The threads radiat¬ 
ing from the spore turn in various directions so that it is not 
possible to bring them all in the same focal plane. The 
spore was the point which was focussed upon and a few of the 
threads are in the same focal plane and show the proportion¬ 
ate diameter, the septation and size of the cells. At this 
time the highly refringent granules which appear at the time 
of the germination of the spore and are then comparatively 
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small, are now much larger and quite strongly differentiated 
from the hyaline contents. They are quite numerous in the 
enlarged spore and arc also present to a less degree in the 
threads. 

At the same time it was observed that the very large ma¬ 
jority of spores in the same culture, which had failed to ger¬ 
minate at the time the first ones germinated, had continued to in¬ 
crease in size, were once septate, strongly constricted at the 
point of the septum and were richly charged with large highly 
refringent granules. It fact but for the germination of the 
first spores there could not be determined any difference. 
One of these is shown at fig. 6. The margin was a trifle 
out of the focal plane so that the wall presents a heavier line 
than should be the case. In culture dilution no. 1 none of 
these spores germinated, but in culture dilution no. 2 nearly all 
of them began germinating on the 25th and on the 26th sev¬ 
eral of these were photographed to show the different results 
which follow. Fig. 7 shows one with only the ordinary germ 
tubes, fig. 8 is developing basidia directly from the spore and 
bearing several spores, others had but few germ tubes ter¬ 
minated by the oval, dark bodies. It thus seems that these 
spores which do not readily at first germinate become for a 
short time places for the storage of reserve material, and later 
germinate. Whether they would under conditions giving an 
abundance of room produce colonics like the first ones has 
’not been determined, for in the present culture they were too 
close together for this result. 

In plate culture no. 2 the older and stellate colonies devel¬ 
oped a compact stroma at the center which bore numer¬ 
ous spores with a slight roseate or flesh colored tinge. On 
April 28th four cultures on sterilized bean stems were made 
of this dilution culture in order to study the behavior of these 
normally developed spores in comparison with those which were 
late in germinating and did not develop in this culture many 
spores. Two of these cultures on bean stems were made by 
transplanting spores from the normally developed colonies, 
and two wer$ made by transplanting some of the agar con¬ 
taining the second type of spores which were late in germinat¬ 
ing 

May 7th a culture, using numerous spores, was made in a 
Petri dish during the afternoon. This culture was made by 
pouring a small quantity of agar containing numerous spores 
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over the surface of previously solidified agar in the plate, thus 
securing numbers of spores in a thin plane at the surface of 
the medium. On the following morning eighteen hours after 
sowing, the culture was examined and many of the spores 
were found to be germinating, the temperature being quite 
favorable to quick germination for this species. One group 
of spores was selected lor a photomicrograph (fig. n), con¬ 
taining three spores with young germ tubes and two spores 
not yet germinated. One of the spores germinating shows 
plainly the division of the spore into two cells at the time. 
Twenty-four hours later considerable growth had taken place. 
The preceding day when the first photon)icrograph was taken, 
a cover glass was placed over a portion of the culture in or¬ 
der to prevent the moisture from the surface of the agar from 
condensing on the objective when the strong reflected rays of 
the sun should be mirrored through the culture during the 
exposure. 

From former experiences it was found that very little growth 
was made after having once shut out the access of oxygen by 
placing a cover glass over a number of the spores. In this 
case the growth was surprising for it was quite considerable, 
though not so much as that of spores not thus covered. Per¬ 
haps this considerable growth compared with the very little 
or none in other experiences was due to the peculiar way in 
which this culture was made. A photomicrograph of the 
growth of one spore was made at this time (forty-two hours 
after sowing) and is shown in fig. 12. The spore itself at the 
center of the colony can be seen from its greater diameter 
than that of any of the threads. It is also quite strongly 
constricted at the center which is brought about by the rapid 
enlargement or swelling of the spore. In order to bring cer¬ 
tain of the threads into strong focus which it was desired to 
reproduce with their characteristic features in detail the spore 
was thrown slightly out of focal plane, and the septum In the 
spore is not well seen and tile vacuoles not distinct. In certain 
of the threads however the vacuoles and septa are distinctly 
shown. The peculiar dichotomous branching of the hypha 
which frequently occurs in this species is shown in two of the 
threads. A photograph taken three hours later of this same 
colony is represented in fig. 13. In one of the dichotomous 
divisions one fork has considerably outgrown the other. The 
growth of the spores which were not covered by the cover 
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glass was by this time considerably in advance of that of the 
ones used to illustrate these features. In this culture as well 
as in those previously studied, many of the spores did not 
germinate at first, but manifested their activity by absorbing 
nutrient material and assimilating it from the medium, thus 
increasing in size and in the richness of the granules. This 
is also accompanied by the formation of the cross wall mak¬ 
ing two cells in most cases and also in a greater or lesser con¬ 
striction of the spore at the middle. These spores begin to 
germinate at varying intervals so that the process of germin¬ 
ation is going on for several days or even for a week. Forty- 
eight hours after sowing the spores, two of them having recent¬ 
ly germinated were photographed (fig. 14). One spore pos¬ 
sesses two very short germ tubes, one at each end; the other 
spore which was slightly out of the focal plane has not only 
a germ tube from each end but some from the side as well, 
and all but one of the threads are quite long and flexuous. 
Sixty-six hours after sowing two other spores were photo¬ 
graphed (fig. 15). Here the spores are of considerable size, 
a result of the continuous swelling, and the septum at the 
strongly constricted central portion can easily be seen. 

Cornell University. 

Explanation of Plate XXII. 

Figures 1 to 15 are photomicrographs of the living organism in the 
nutrient agar where it was growing. The objects were therefore un¬ 
stained. 

In figures 16 and 17 are represented, natural size, the form of the 
mature colonies of two plate cultures. 



On the validity of some fossil species of Liriodendron. 

THEO. IIOLM. 

wnn PLA1E XXIII 

The making of species of fossil plants lias been increasing 
rapidly during the last few years, and many new species have 
been recorded from this country. It seems, however, when 
we study the various articles that have been published upon 
the subject, as though there were a rivalry to see who could 
establish the largest possible number of species. Whether or 
not this is true, American paleobotanists arc certainly going 
too far in giving incomplete and insignificant leaf-fragments 
specific names. Any botanist who studies our existing flora 
can not avoid observing the great variation that exists in the 
foliage of our trees and herbs; and must admit that it would 
be very difficult to refer all these leaf-forms to their respective 
species if they had been detached from their branches. 
Another fact that makes the study of paleobotany still more 
difficult is the usual absence of flowers and fruits. The 
identification of even the most completely preserved leaf must, 
therefore, be more or less uncertain, and when we consider 
fragments of such leaves, which do not show anything but a 
few veins and no very pronounced outline, we can only say that 
the identification becomes a mere guess, not only wholly 
worthless for scientific purposes, but often very misleading. 

A careful study of the recent flora is, therefore, absolutely 
necessary, when it is desired to identify fossil leaves with even 
an approximate degree of correctness. The plant must be 
studied as it stands amidst the surroundings to which it has 
adapted itself, and which its leaves reflect, as we have learned 
from the excellent illustrations by Sachs 1 , Wiesnor 2 , and 
Stahl 8 . 

But it would really seem as if our paleobotanists ignore 
these facts, and consider their fossil leaves only as dead matter 

‘Sachs, Julios: Hie Anisotropie der Pflanzenorgane. Vorlesungen fiber 
Pflanzen-Physiologie 855. 1882 

‘Wiesner, Jul: Untersucbungen fiber den Einfluss der Lage auf die Gestalt 
der Pflanzenorgane Sitzungsber. d. kais. Akad. d. Wiss , math -naturw Classe 
101:657-705 1892. 

’Stahl, E.: Regenfall und Blattgestalt, ein Beitrag zur Pflanzenbiologie. 
Ann. du Jardin Botan de Bnitenzorg 11 : 98-182. 1893. 
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without signs of ever having lived. Some peculiar species have 
been made in this way, and it is our intention to give a few 
illustrations of supposed relationships existing between some 
fossil forms and the living species of our tulip-tree. 

One of the most striking characters of the Liriodendron leaf 
is of course the notched apex in connection with the broad, 
more or less deeply lobed blade. We have already shown 4 
that leaves of seedlings and those at the base and apex of 
branches of mature trees are often oblong or obcordate with¬ 
out any lobation, and yet they still possess the characteristic 
notch at the apex. This last form, the approximately obcor¬ 
date, reminds one very much of the leaflets of certain Legu- 
minosm, and such leaves, when found in a fossil state, are 
gene rail 3' referred to Legnminosites or to Liriodendron . 
With very few exceptions we believe that such forms do not 
belong to Liriodendron, at least if we compare the illustra¬ 
tions given of the fossils with the leaves of our recent spe¬ 
cies. Mr. Arthur llollick in a recent paper 6 figures and de¬ 
scribes several oblong leaves with notched apices as repre¬ 
senting Liriodendron simplex Newb. Some of these leaves 
arc very well preserved and show the outline and venation 
very distinctly, so distinctly in fact, that it may easily be 
seen that they arc very different from leaves of Liriodendron 
as we understand the genus from the living species. We have 
copied one of Mr. Hollick’s figures on the accompanying 
plate XXTII, fig. 3, and we have added two forms of similar 
small leaves of our living species for comparison (figs. 1 and 
2.). Considering the mere outline of the leaves here brought 
together, we notice at once the disproportionate length of 
the fossil species, and the open sinus or notch at the apex of 
the recent form in connection with its long and slender petiole. 
It is not known whether the fossil leaves had any petiole; 
they appear rather to have been nearly sessile. The vena¬ 
tion also is different, the living showing but few secondary 
veins, the fossil on the contrary numerous ones which to¬ 
gether with the tertiary veins form a reticulate venation. So 
far therefore these fossil leaves show no evidence whatever 
of any relationship to the genus Liriodendron. __ 

4 Holm, Theodor: Notes on the leaves of Liriodendron Proceedings U. S, 
National Museum 13 : 15-35. pL 4-9. 1890. 

B Hollick, Arthur: Preliminary contribution to our knowledge of the Creta¬ 
ceous formation on Long Island and eastward. Transact. New York Acad. Sci. 

12: 223-237. pJ>S-7> 1893 
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We have stated above that such unlobed, notched leaves 
in many cases remind us of the leaflets of several Legnmi- 
nosa;, and if we compare Mr. UolIick\s figure 2 on his plate 
V ( 1 . c.) where three leaves of the same size, shape and vena¬ 
tion as our fig. 3, which is one oi them, are figured, might 
wc then not assume that they have been situated close to¬ 
gether as they were found in the rock? They seem indeed to 
have formed a trifoliate leaf, not unlike Desmodium, Thaseo- 
lus, and others. Their venation is much more like that of 
the Leguminosm than of any known Liriodendron. More¬ 
over wc must not forget that notched leaves arc not only 
common among the Leguminosai, but exist in many genera 
of various families, e. g., Zygophyllum, Passiflora, Akebia,etc., 
which might also be taken into consideration. 

We see from this comparison that it is very unsafe to re¬ 
fer such leaves to Liriodendron, when such essential points as 
the petiole and the venation are imperfect or wanting. It is 
furthermore difficult to understand how Mr. Hollick could 
find any probable relationship between the small fragments 
figured on his plate 179 0 , and the genus Liriodendron. These 
fragments might just as well have been referred to genera of 
entirely different families and if not, we do not see why his 
leaf of Colutea ( 1 . c.) figured on our plate as no. 5, has not 
been identified as a Liriodendron or Liriophyllum, in accord¬ 
ance with the other species mentioned above. 

There is now another point to which we should like to calj 
attention, viz., what Mr. Hollick calls the wing-like append¬ 
ages on the petioles of Liriodendron “alatum .” 7 It seems to 
be taken for granted that this fossil form is also a representa¬ 
tive of our tulip tree, Mr. Holliclds drawings arc so large 
that we have only had space enough to figure one of these 
fragments, fig. 4, on our plate xxiii. lie figures one nearly 
complete leaf with a wide notch at the apex and a winged 
petiole. Also the base of a blade with a similarly winged 
petiole (figured on our plate) and finally the upper part of a 
blade with a very narrow notch, unlike that of a typical leaf 
of Liriodendron. The winged petiole appears to have been 
no obstruction to Mr. Hollick’s identification, the notched 

6 Hollick, Arthur: Additions to the paleobotany of the Cretaceous formation 
on Long Island. Bull. Torrey Bot. Club 21 ; 49-65. pi. i^-rSo, 1894. 

f Hollick, Arthur: Wing-like appendages on the petioles of Liriophyllum 
populoides Lesq , and Liriodendron alatum Newb.,witb description of the latter. 
Bull. Torrey Bot. Club 21 : 467-471* pi 220-221. 1894. 
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apex eliminating all doubt of kinship in spite of the fact that 
the venation does not agree with that of our type. This 
species, L . alatum , was described by Dr. Newberry, but not 
published. Mr. Hollick in accepting the identification con¬ 
siders it from the point of view of a modern evolutionist. 
He sees nothing wrong in attributing adnate stipules to this 
genus; on the contrary he claims it to be a leaf-form 1 ‘ex¬ 
ceedingly interesting and significant” Taking “the stand¬ 
point of the evolutionist” he compares the leaf with Plcttctnus 
basilobata , figured and named by Professor Lester F. Ward. 8 

The fact that Liriodcndron and Platanus are genera with 
entirely different biological peculiarities is overlooked. Mr. 
Hollick even goes so far as to state that “it is reasonable to 
attribute similar origin to the conspicuous but fugacious stip¬ 
ules on the young saplings and shoots of Liriodcndron.” It 
would appear that Mr. Hollick does not know that the stip¬ 
ules are free in all the leaves of our tulip-tree, not only on 
the saplings but on all the branches from seedlings to ma¬ 
ture trees. And this view, says Mr. Hollick, is “of course 
greatly strengthened by the discovery of the fossil species 
now under consideration.” Professor Ward has figured some 
leaf-fragments of a supposed Platanus, and he compares these 
with our recent species, P. occidentalism in which a basal loba- 
tion of the blade may sometimes be observed. But we have 
no proof whatever that these fragments of Platanus basilobata 
really belonged to any true Platanus, and Nathorst,® one of 
the ablest of European paleobotanists, considers their iden¬ 
tification as incorrect. The French botanist Godron 10 and 
later Sir John Lubbock 11 have described the stipules of Lirio- 
dendron and explained how the leaf becomes notched. God¬ 
ron figures the shape of the leaf while still enclosed in the 
bud, the bud scales being the stipules themselves. The entire 
leaf bends over when it is in bud, and the notch is the result 
of the fact that the apex of the blade rests in a furrow formed 
by the axis and one of the stipules. 

Any one who has studied vernation in its various forms will 


8 Ward, Lester F.: The paleontologic history of the genus Platanus, Pro¬ 
ceed U. S. National Museum 11 : 39 42, pi, 17-22, 1888. 

u Nathorsl, A. G.: Review of 1 'Types of the Laramie Flora by Lester F. 
Ward *' Neuos Jahrbuch fllr Mineralogie 2 : 219-222. 1893. 

xo Godron, A.; Observations sur les bourgeons et sur les feuilles du Lirioden- 
dron Tulipifera. Bull, d© la Soc. Hot. do France 8: —. 1861. 

11 Lubbock, Sir John: Phytobiological observations. Journ. Linn, Soc. 22 
and 24 : —. 1887. 
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appreciate the fact that the Liriodendron leaf could not pos¬ 
sibly assume the position it docs in the bud if the stipules 
were not free. If we now consider Mr. llollick’s figure of L. 
alatum , it is easily understood that this leaf could not show 
such vernation as our tulip-tree. The winged petiole would 
not allow any considerable curvature and the leaf-blade would 
meet no obstacle to the development of its apex. The notch 
of this leaf, L. alatum , if it is natural and not due to acci¬ 
dental injury or defective preservation, must depend on en¬ 
tirely different causes. It may be for the same reason that 
so many leaves have a more or less emarginato apex. Why 
this is we can not explain. One thing is evident, however, 
that Mr. Hollick’s explanation is altogether too superficial to 
convince one that the ancestors of the tulip-tree had adnate 
stipules. If we consider his leaves as belonging to Liriodcn- 
dron, we must suppose the apex to have been acute, that the 
notch was not natural to the leaf, and finally that the vena¬ 
tion was entirely different from our recent type. We must 
express the same opinion as to Mr. Hollick’s comparison of 
Liriodendron alatum with Liriophyllum populoidcs , viz.: that 
they were closely related on account of their adnate stipules 
and notched apex. It may be so, but to say the least the 
chances are quite as strong the other way, and in all proba¬ 
bility none of these leaves have ever had anything to do with 
ancestral forms of Liriodendron. 

Washington , D. C. 


Explanation op Pi.atk XXIII. 

Figs. 1 and 2. Leaves of Liriodendron Tnlipifera drawn from na¬ 
ture, natural size. — Fig. 3. Liriodendron simplex Ncwb. (copied). - 
Fig. 4. Liriodendron alatum Ncwb. (copied).- Fig. 5. Colutea primor- 
dialis Heer (copied). 



The nomenclature question. 

Botanical nomenclature and non-systematists. 

In the discussions on nomenclature, an important phase 
which receives scant consideration is the attitude of the non- 
systematists towards it. This is natural enough in this coun¬ 
try since nearly all American botanists are systematists, a 
condition which is due of course to the influence of Dr. Gray. 
Although he left few or, as some would say, no pupils, he 
nevertheless, by his pre-eminence and authority at home and 
abroad, by his attractive personality, and by his splendid 
works, set systematic botany as the ideal to the students of 
this country. No teacher or investigator of any thing like 
equal prominence has arisen among us in any other depart¬ 
ment of botany, the morphology of cryptogams alone ex¬ 
cepted, so that his influence in this particular has hardly yet 
been weakened. 

But the day of systematic botany of the old fashioned 
based-upon-anatomy sort is passing away. It is exhausting 
its own field; the law of diminishing return applies to it; and 
most important of all, the science is outgrowing it. A few 
of our younger systematists are interested equally in biology; 
young men, influenced it is true from Europe, are arising 
among us ambitious to become biologists in the same true 
sense as zoologists are; and they will change the complexion 
of botanical work for the next generation. 

Now what will be the attitude of the biologists, of the new 
systematists, of the interested public, in nomenclature? In 
other words, upon what principle will future users of plant 
names use them? Now for my own part from what I know 
of human nature, and from what I have seen and heard among 
those to whom what a living plant is and does is of more 
interest than what it resembles or what is said about it in 
books, I am convinced that the future users of plant names 
utterly regardless of systems will use them exactly on the 
same principle as they use other names, simply as conven¬ 
iences. What then makes a nam,e convenient? Undoubt¬ 
edly its first quality is ready intelligibility, which depends 
upon its use by the most people, and as Dr. Robinson has 
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said, this is more important than stability or consistency. 
This is simply the law which governs the persistence of all 
other names. By what divine or other right is botanical dif¬ 
ferent from other language? We must admit that in the long 
run, where there is no personal or philological reason for keeping 
to a special system, the principles controlling the use of other 
names will control the use of botanical names also. But all 
other names, those of things, places, people, battles, institu¬ 
tions, are, except to philologists, mere symbols or handles. 
Nobody except the philologists ever trouble to enquire 
whether they are appropriate, or historically correct or give 
due honor to their first users or fit a system of orthography or 
grammar. There are principles governing their giving and 
use, it is true, but these arc never statutory, they arc unwrit¬ 
ten, unconscious, psychological. Nearly all attempts to legis¬ 
late on names fail, as witness efforts at orthographical reform 
of English, of grammarians to control certain features of lan¬ 
guage, of rulers to replace native names of rivers, etc., by 
introduced ones. Regulations unaccompanied by a power 
to enforce them, always fail. In language, names however 
given, after they have once come into use, are upon the prin¬ 
ciple of least resistance, used still more because they arc the 
most intelligible. Men use those most convenient at the mo¬ 
ment without regard to reasons. Botanical names differ from 
others only in that they are given with more deliberation and 
some attempt at system; I am unable to see any principle in 
their use which will in the long run make them different from 
other names. I believe, therefore, that all efforts to reform 
nomenclature which involve changes of well known and well 
established names, will ultimately fail, for the very good 
reason that the make-up of mcn\s minds is against the suc¬ 
cess of such changes. 

Another feature of language which the reformers forget is 
the immense value of authority upon hero-worshiping man¬ 
kind. It is in all language the use of words by great men 
which makes these words good form; considerations of con¬ 
sistency and stability arc as nothing in comparison. This is 
very illogical and inconsiderate of humanity, but it is true. 
The personal nomenclature system of Dr. Gray is to most 
people made as authoritative by his very use of it, as is the use 
of English words by a recognized master of English. And 
why not? Who is better competent to judge of what consti- 
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tutes a good name? The only man who can attempt with 
any hope of success to reform Dr. Gray’s nomenclature is 
one who is greater than he and can overcome the weight of 
his authority by a yet greater, and none such has yet at¬ 
tempted it. If the American botanists would but recognize 
this principle, and get over their soreness on the point of Dr. 
Gray’s personal system, there would soon be sufficient stabil¬ 
ity in nomenclature. 

In other affairs of life a reform to have hope of success must 
proceed by building upon whatever already exists that is 
fixed and good. A reformer who wishes to reform by upset¬ 
ting everything, good and bad, and beginning all over again 
upon a plan of his own, is called an anarchist, and the senti¬ 
ment of the community is against him. A system of reform 
of nomenclature which would abandon the most fixed names 
if they do not fit its rules, savors of this spirit. Wc arc told, 
however, that the proposed system has been tried by other 
sciences and is a success. But I am inclined to suspect either 
that the blessed peace which we are assured broods over the 
camp of the ornithologists, ichthyologists, herpetologists, ct 
aL y is not so perfect as it seems, or else that the conditions 
there are somewhat different from ours. 

The solution of the difficulty seems to me to lie primarily 
in treating nomenclature on the known principles of persist¬ 
ence of language as far as these go, accepting what is fixed 
as final, endeavoring to settle doubtful cases by following the 
best usage, and by trying through congresses, etc., to frame 
uniform rules lor the future. This would give us a system 
which, if not consistent or at first stable, would be conven¬ 
ient and certain to be successful. 

The real trouble, f believe, lies in the virtual exhaustion 
of the field of North American botany. The plants have 
been nearly all described and well described, so there is noth¬ 
ing left to do except to describe them over again in new 
ways, or under new titles. If one will persist in threshing 
over and over old straw, and finds only an occasional kernel 
of grain as a reward, it is not unnatural that he should find 
amusement and even see importance in piling the heaps of 
straw in new and striking patterns. The subject seems to 
share with millstones and the human heart the necessity for 
grinding itself when it has nothing else to grind. Systematic 
botany is too conservative in its methods, especially among 
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us. It refuses to use new Hues of research offered by embry¬ 
ology and comparative morphology, and except in the accu¬ 
mulation of more material and some refinement in details it 
is hardly less but rather more of a book and skeleton study 
than it was fifty years ago, or even to Linnaeus himself The 
earnest worker in other fields, and indeed present popular 
opinion can hardly be blamed for considering a good deal of 
it, and especially wrangling over nomenclature, as of a very 
amateurish sort, employing the faculties of the postage stamp 
collector rather than those of the naturalist. 

To sum up: I do not believe in and do not teach the no¬ 
menclature of the Madison Congress, because I do not believe 
it can possibly prevail. It violates the psychological princi¬ 
ples of the use of language, it is not sanctioned by the lead¬ 
ing authority of the systematic world, past nor present, and 
its advocates give us no guarantee that they can produce 
works on North American botany of greater authority than 
those already in existence; it is impossible to secure the co¬ 
operation of the foreign botanists; it overturns much that 
was sufficiently stable, to replace it by a new system which 
has not the element of stability, since it will not be able to 
induce future botanists to use it.—W. R Ganong. 

Dr. Robinson and homonyms. 

In the preceding number of the Gazkttk Dr. B. L. Robin¬ 
son has presented another of his fatal objections to the prin¬ 
ciples of nomenclature adopted by the Botanical Club of the 
American Association—namely, the principle of the rejection 
of homonyms as applied to binominals. In support of this 
objection he cites not a case known to science, but a wholly 
suppositious one, the occurrence of which is a matter of 
almost ridiculous improbability. It should be answer enough 
that this is a purely hypothetical objection, especially if we 
are to be guided by Dr. Robinson’s previous utterance 1 that 
principles of nomenclature should not be laid on theoretical 
grounds. There probably will never occur a more glaring 
case of unscientific “lumping” of genera than that indulged 
in by Dr. Otto Kuntze when he united Bigelovia, Solidago, 
and Aplopappus with Aster, and yet even this lamentable 
piece of patchwork has not produced the chaotic results por- 

* Recommendations regarding the nomenclature of systematic botany, p. i. 
(May, 1895). 
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trayed by Dr. Robinson. The Botanical Club principles are 
explicit in this matter of homonyms, and the disposal of real 
cases, if any occur, presents no uncertainty and no difficulty 
to one who first reads the rule and then practices accordingly. 
Before discussing the practical validity of this objection we 
may at least ask that some actual cases be cited, and that the 
objection be not based solely on the alleged possibility of a 
preposterous publication on the part of some irresponsible 
botanist. 

To illustrate the object and working of the rejection of 
homonyms as applied to binomials the following example 
will suffice. There is in the western United States a species of 
rush, closely related to Juncus nodosus and by some authors 
considered only a variety of it, but undoubtedly a good 
species and first treated as such in the year 1861 under the 
name Juncus mcgacephalus Wood. Now according to the 
Botanical Club rules this name is not tenable because Mr. 
M. A. Curtis as early as 1834 described under the same name, 
Juncus mcgacephalus, another rush which has been com¬ 
monly known as Juncus scirpoidcs cchinatus . According to 
Dr. Robinson’s ideas, however, the name Juncus mcgacephalus 
Wood is entirely tenable, sine z Juncus mcgacephalus of Curtis 
was long since relegated to synonymy. This disposition ap¬ 
pears at first sight to be satisfactory, but we may go a little 
further. A careful study of the group has shown that the 
variety cchinatus is a valid species distinct from J, scirpoidcs 
and that it must stand under the name Juncus mcgacephalus 
Curtis. This would necessitate a change also in the name 
Juncus mcgacephalus Wood, since two species could not 
have the same name. According to Dr. Robinson, therefore, 
future critical work on this group, would entail a change not 
only in the name of the plant under examination but also in 
that of still another species having no relationship whatever 
with the first. According to the Association rules the name 
Juncus mcgacephalus Wood being untenable from the start 
would at once be changed and coulcl in no way be affected 
subsequently by critical work on Juncus scirpoidcs and its 
varieties. The answer to the question which of these prac¬ 
tices contributes to stability is evident. 

In the last paragraph of his remarks Dr. Robinson intro¬ 
duces a depreciatory allusion to the botanists who attended 
the Madison meeting of the American Association, both as 
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to their number and their standing. This is a dangerous 
position, to say the least,—to challenge a public discussion 
of the relative scientific merits of prominent botanists. Con¬ 
sideration of such a question is in my opinion better left to 
each botanist for his personal and individual judgment. I 
must decline, therefore, to accept this tempting invitation, 
and content myself by giving a list, from memory, of some 
of the botanists present at the Madison meeting: 

J. C. Arthur, J. M Coulter, W A Kellerman, 

Charles R, Barnes, Frederick V. Coville, Conway MacMillan, 

Charles E. Bessey, E, L Greene, B L Robinson, 

N L Britton, Byron D Habited, W T Swingle, 

Mrs. E. G Britton, A. S, Hitchcock, Edwin B Uhne, 

Douglas H. Campbell, Arthur Hollick, L. M. Underwood 

To these should be added the names of Henry II. Rusby, 
William Trelcase, and Lester F. Ward, who although not 
present, voiced their approval as members of the nomencla¬ 
ture committee. Other professional botanists, whose names 
I do not at the moment recall, making the number of at least 
thirty, were present, besides the amateur botanists who cus¬ 
tomarily attend the meetings—altogether probably a larger 
and more broadly representative group of professional botan¬ 
ists than has ever attended a meeting of the American Asso¬ 
ciation. 

In his closing sentence Dr. Robinson gives vent to a state¬ 
ment as unfair in its implication as it is unwarranted in its 
assumption, to the effect that I have sought to decry any ad¬ 
verse criticism of the Association principles. What I did call 
attention to, and what I wish to point out again more plainly 
than before is that Dr. Robinson ignored the Association prin¬ 
ciples as long as possible, declined to discuss them at the 
times set for their discussion, and then after their final adop¬ 
tion conducted a “confidential” correspondence directed se¬ 
cretly against the reform. 1 doubt whether any committee 
could have given to nomenclatural principles more careful, 
deliberate, and judicial consideration than did the committee 
which prepared this code, and I repeat that Dr. Robinson’s 
course, to say the least, seems to me wholly unjustifiable, as¬ 
suming that he is working for the progress of systematic bot¬ 
any.— Frederick V. Coville. 



BRIEFER ARTICLES. 


A I'od-Hcedort dandelion in Now England.—In June, 1892, my atten¬ 
tion was called, by Mr. Chas. G. Atkins of East Orland, Maine, to a 
red-seeded dandelion, which grows abundantly in northwestern Han¬ 
cock county. Mr. Atkins noted that the red seed were invariably as¬ 
sociated with sparse foliage, and deeply cut leaves, and that the outer 
involucral bracts were not reflexed as in the ordinary Taraxacum. 
The color of the flowers, too, is a striking character as evidenced by 
Mr. Atkins’s note, “where the two sorts were intermingled in a field 
I could (at a distance of several rods) detect the red-seeded sort by 
the brighter yellow of the flowers.” 

In May, 1894, Mr. N. T. Kidder, and others interested in the Flora 
of the Boston Metropolitan Parks, found the same form growing 
about the waterfall on Beaver Brook, at Waveriy, Mass., and later the 
author detected it in some quantity with Cinna pendula, Eatonia 
Pennsylvanica, and Woodsia Ilvensis, in rocky woods near Pease Pond 
in Wilton, Maine. 

During the present season it has been found in great abundance 
about Cambridge, Mass. Messrs, Emile F. Williams, Alfred S. Hig¬ 
gins and the author have found it plentiful in dry fields about Win¬ 
chester, Mass., and in great abundance on the west ledges and cliffs in 
“Shaker Glen,” East Lexington. In “Shaker Glen” the plant is as¬ 
sociated with Anemonella thalictroides, Aquilegia Canadensis, Car- 
damine rhomboidea, Oryzopsis asperifolia, Adiantum pedatum, 
Cystopteris fragilis, and other species which point to the possibility 
that the Taraxacum is indigenous, [n a recent visit to Kennebunk- 
port, Maine, Mr. Warren II. Manning and the author found the plant 
everywhere on the ledges, both on the main land and on the islands 
off Cape Porpoise. 

In all these stations no forms have been detected which show any 
intergradation with Taraxacum officinale, and until such forms may 
be found it seems desirable to follow DcCandolle, Liebmann and 
others in considering this a distinct species, rather than to give it var¬ 
ietal rank as has been done by Koch, Hooker, and Karstcn. 'The fol¬ 
lowing description and notes will summarise the points of distinction 
already suggested. 

Taraxacum krythuospkrmttm Andrz. in Bess. FI. Pedal, coni. 
II. n. 1586. ( T\ ofliritialc Weber, var. glaucrsccns Koch), Leaves dull 
green, glabrous, deeply runcinate-pinnatifid or even pinnately divided, 
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with narrowly triangular or lanceolate segments: scapes glabrous or 
very sparingly pubescent above, bearing small heads scarcely an inch 
across: involucral bracts glaucous, the outer lanceolate, ,$-5 lines long, 
horizontally spreading or sub elect, one or lwo with a corniculaie ap¬ 
pendage below the tip; the inner binds linear, (> 9 lines long, nearly 
all with a corniculate appendage line or so below tlie whitish tip: 
flowers 70-80, sulphur-yellow, the outer ligules conspicuously pur¬ 
plish without: achcnes spindle shaped, bright red or reddish brown, 
the body i)i lines long, sharply muricate above, gradually contracted 
to a narrowly-conieal apex )i line long; the filiform beak barely twice 
the length of the achene, and with the pappus dirty white: fruiting re¬ 
ceptacle rarely more than )l inch broad.--In dry or rocky places, 
Hartford, Maine, 1886 (J. C. Parlin); northwestern Hancock county, 
Maine, June, 1892 (C. G. Atkins); VVaverly, Mass., May, 1894 (N. T. 
Kidder and others); Wilton, Maine, August, 1894 (M. L. Fernald); 
Lexington and Winchester, Mass., May, 1S95 (E. F. Williams, A. S. 
Higgins and M. L. Fern a Id); Kennebunkport, Maine, May, T895 (W. 
H. Manning and M. L, Fernald); and Cambridge, Mass. 

The species seems well distinguished from 71 ojjh inet It which has 
larger and less cut leaves; larger, orange-yellow heads, with many more 
flowers (the specimens examined show from 170-190 m a head); in¬ 
volucral bracts larger, not glaucous, the outer conspicuously reflexed, 
and rarely with corniculate appendages; receptacle broadei; achencs 
broader, less tapering above, olive green or greenish brown; the beak 
two or three times as long as the achene, and the pappus a purer 
white.— -Merritt Lyndon Fernald, Cambridge , Mass . 

Gilbretli Botauinil Collection.—One of the most valuable and in¬ 
teresting gifts which have recently been presented to Ratldiffe Col¬ 
lege is that of Mrs. Martha Bunker Gilbrelh of Brookline, consisting 
■of the botanical collections made by her daughter, Miss Mary K. (Jil- 
breth, who died not long since. On the occasion of the formal pre¬ 
sentation of the gift to the college—an occasion which drew together 
a large number of instructors, and representatives of the College Club, 
Idler Club, Home and Field Club, and other societies of which Miss 
Gilbreth was a member when she was a student in the college—Pro- 
fessor George L. Goodale, who made the presentation address, de¬ 
scribed the extent and value of Miss Gilbreth’s collection and the re¬ 
lation which part of it bears to the great scientific problems of the 
time, and the light it throws upon them, prefacing his statement with 
a brief account of her life. 

The part of her collection specially referred to by Professor Good- 
ale is that illustrating the dissemination of plants by means of their 
seeds. . „ . 
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The materials of tlie collection, which were gathered during the last 
ten or twelve years of Miss Gilbrcth’s life, for her own use as a stu¬ 
dent and teacher, are of three kinds: 1. Pressed specimens for an 
herbarium; 2. Material preserved in alcohol for microscopic study; 3. 
Dried specimens of fruits and seeds preserved m boxes to illustrate the 
dissemination of plants. . . . 

The collection to illustrate the dissemination of plants is of special 
importance and, m fact, is thought to be unique m its design and ex¬ 
tent among American botanical collections. The specimens of this 
collection have been placed in boxes of multiple sizes, arranged in 
trays of standard herbarium size and have been classified with refer¬ 
ence to the agencies of dissemination as devised for: t. pissemma- 
tion by gravitation; 2. Dissemination by water; 3. Dissemination by 
wind; 4. Dissemination by animals; and 5. Mechanical expulsion. 
Under each of these heads specimens are classified with reference to 
the device employed—-as edible berry, hooked appendage, wing-like 
expansion, etc. Under each of these headings the special morphology 
of the part which serves the purpose is briefly stated, explaining what 
part of the plant is modified and in what way, to form the wing, hook 
or whatever the device may be—Condensed from Boston Transcript\ 
May 22, 1895. 

Poisoning by shepherd's purse.—A case was reported to me recently 
by a competent and reliable physician, of severe poisoning of two child¬ 
ren by eating the tops of shepherd’s purse {Bursa bursa pastor is). The 
effects were noticeable within half an hour and were so severe that the 
physician was called within two hours. He found the patients pale 
and exhausted; vomiting was frequent, the pulse very rapid and too 
feeble to lie counted, breathing difficult; blood was vomited and one 
of the patients passed bloody urine. 

Calcined magnesia and olive oil were administered, also whisky and 
digitalis. The symptoms continued severe for fifteen hours. Re¬ 
covery followed. 'Hie children had been strong and healthy, and 
took nothing apparently that could have produced these symptoms 
except the shepherd's purse which they ate while going across the field 
to the place where their father was plowing. 

I visited the locality on learning of the case and searched in the 
vicinity and over the immediate neighborhood for other plants that 
might have been taken by the children but could find nothing sus¬ 
picious except very small quantities of Rhus radicans. 1 think it 
highly improbable that the children partook of this and besides they 
aver that they ate only the shepherd’s purse. 

A very few plants were found affected with albugose but the fungus 
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{Albugo Candidas) causing this disease is not, 1 think, supposed to be 
poisonous. Even if so, it is doubttul whether the children ate any 
plant atfected with this disease. 

Aie theie cases on recoid, or known to any one, of poisoning by 
this plant?—AV. A. Khm.kkman, Columbus, Ohio. 


Viola saurittiitii llh'ksii, var. nov.—Somewhat cospitose, from a thick 
ligneous lootstork; leaves hirsute pubescent, the earliest cordate, the 
later deltoid ovate, decurrent on the petiole, obtuse, remotely denti¬ 
culate and nearly entire; flower nearly as in the type; iruiting pedun¬ 
cles more or less recurved; capsules pubescent; sides heavily marked 
or pitted. 

Collected by Mr. Gilbert II. Hicks, of the U. S. Department of 
Agriculture, May 26, 1895, 011 a hillside in Rock Creek Park, D. C. 
Plants of the normal l'. sagittate also occur at this lo¬ 


cality, but are not plentiful, being outnumbered ten to 
one by the new variety. No other species grows there 
in sufficient quantity to warrant the supposition that 
this is a hybrid; its affinities are altogether with V. sagit- 
tata. The distinction lies in the habit of the plani: in 
the hirsute leaves, which never exhibit any sign of loba- 
tion: in the recurved fruiting capsules: and in the seeds, 
which are conspicuously, instead of obscurely, spotted. 

There is a specimen of this variety in the National 
Herbarium, collected many years ago by Professor Ward, 
apparently at the same locality, with characters in every 
way identical with those of the rediscovered specimens. 
It will be interesting to note whether future observa¬ 
tions will indicate a more extended range and the pos¬ 
sibility of specific rank for the plant.— Charles Louis 
Pollard, Washington, D . C. 

An interesting Equisctum,—'Through the kindness of 
Dr. J. M. Coulter, I have received a curious tusus na~ 
tunc in the form of an Equisctum, presumably It. hie - 
male, collected near Joliet, Illinois, by Miss Jessie E. 
Davison, A sketch of the plant is appended, It will 
be seen that in place of the ordinary growth into joints 
there has been a lateral growth of the stem and sheath 
so that there has resulted a spiral extension reminding 
one of the helicoid growth of Riel la helicophylla as fre¬ 
quently figured {Cf. Goebel: Outlines, etc. 145). The 
plant is evidently distorted in this manner from some 
injury received early in its growth, but nevertheless 
forms a remarkable sport.— Lucien M. Underwood, 
Green castle, Ind. 



Fie. i-Aunor- 
malEqujsktum. 
(Nat size.) 



CURRENT LITERATURE. 


Tito natural history of plants . 1 

When we recently welcomed the announcement that Kernels 
Pflan/cnleben was to be translated into English and published by A. 
& C. black, we did not even hope that an edition would be prepared 
for this country. The issue of such an edition by Messrs. Henry Holt 
& Co. is therefore a most agreeable surprise. The first volume, in 
two parts, dealing with forms and growth, is now before us, and the 
second volume is in press. 

Professor Oliver has done English speaking botanists a favor in 
translating this work. But lie has done more, for it is hardly neces¬ 
sary to say to botanists that the appearance of Kernels work in Eng¬ 
lish will do much towards bringing modern botany before the intelli¬ 
gent public. We need more of this kind of teaching that will bring 
those not professionally interested in botany to some realization of 
its scope and great interest. The fascinating style of the author, and 
his freedom from pedantry in the use of terms, have been admirably 
retained by the translator. In fact, nothing in the style reveals that 
the book is a translation, which can be said of very few of the scientific 
books that have come to us from Germany. 

This lucidity, and the excellent illustrations, not only will introduce 
the non-botanical leader to the science of botany, but should serve as 
a lesson to the professional botanist in the art of presentation. As a 
source of material and illustration for lectures no hook has been the 
equal of Kerncr’s Pflanzcnlcben; and its usefulness will be multiplied 
many fold now that students and amateurs can be referred to it. 

The general subjects treated are: the living principle in plants; 
absorption of nutriment; conduction of food; formation of organic 
matter from the absorbed inorganic food; metabolism and transport 
of materials; growth and construction of plants; plant-forms as com¬ 
pleted structures. 

ft will be seen that physiology and ecology are iho dominant thoughts, 
and the latter is far too much neglected in these days of morphology 
and physiology. But the subjects listed do not do justice to the inter- 

1 Kbknur, Anton, von Mauilaun. The natural history of plants, their forms, 
growth, reproduction, and distribution. Translated from the German by F. W. 
Oliver, with the assistance of Marian Busk and Mary F. Ewart. Half-volumes 
I and II. Large 8vo. pp. 777, figs. 188, colored platos 8. New York; Henry 
Holt & Co. 1895 $7.50. 
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esting discussion and the lucid style. Foi instance, under “the living 
principle in plants,” in addition to the ordinary treatment of proto¬ 
plasm such a chapter as “communication of protoplasts with one 
another and with the outer world” gives new zest to the subject; and 
under “absorption of nutriment” the subjects of parasitism and sym¬ 
biosis are discussed. More than all is to be commended that sum¬ 
mary view of plants which considcis them in relation to their environ¬ 
ment, as organisms showing a resultant stiucture. It is time to 
suggest that the laboratory student should also become a student of 
nature, and that the purpose of our analysis is not fulfilled until it 
leads to synthesis. 

A good word also needs to be said for the excellence of the volumes 
from the book-maker’s point of view. When we say that the quality 
of the original edition is really surpassed we say what can rarely be 
said of such works. Typography, printing, colured plates, and bind¬ 
ing leave nothing to be desired—except a lower price. 

A new hand booh of systematic botany. 

The wonderful botanical activity of the last decade is bearing fruit 
in a sudden gush ol text-books, and in no department are they more 
numerous than in taxonomy. Research has been so multiplied that 
results can be applied to the general subject, and schemes of classifi¬ 
cation are appearing with bewildering frequency. It is well to have 
Dr. Warming’s book 1 introduced among English ^exts, for the Danish 
original and Knoblauch’s German edition have long been recognized 
as important contributions to systematic botany. Professor Potter has 
given us much more than a faithful translation, for lie has called in the 
aid of specialists in the revision of certain parts, lie has also done 
excellent service in presenting in an appendix a comparative view of 
the different prominent schemes of classification. Aside Jrom the 
fact that the matter is as fresh as the nature of the subject permits, 
certain peculiarities of presentation characterize the book. Five grand 
divisions are recognized, phanerogams being broken up into gymrio- 
sperms and angiosperms; a view which certainly commends itself in 
so far as it emphasizes the fact that gymnosperms are no more related 
to angiosperms than to pteridophytes. Perhaps, however, the group 
archegoniates is a better expression of the real relationships. The 
thallophytes are presented in three groups, the myxomycetes sharing 
rank with algae and fungi. The classification of the fungi is by Dr. 

1 Warming, Dr. E. A band book of systematic botany; translated and edited 
by M. C. Potter. 8vo. pp. 620, illustrated. New York: Macmillan Sc Co., 
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Knoblauch, following the most recent researches of Brefeld. Among 
the angiosperms the sequence of orders is based upon opinions as to 
morphological simplicity and complexity. For instance, epigyny and 
pengyny are less simple than hypogyny; zygomorphy is younger than 
actinomorphy; forms with united leaves indicate younger types than 
those with free leaves; acyclic flowers are older than cyclic; and so on. 
Such a sequence is largely like many that precede it, differing only in 
minor details. In our opinion the most useful chapter of the book is 
that entitled “the transition from the cryptogams to the phanerogams,” 
not that its facts are new, but because it is a compact presentation of 
what is often scattered. This particular “transition” may be no 
more important than several others, but the “gap” at that point has 
such a wide reputation that it is woith while to make a special effort 
to fill it. The Warming-Potter book is a very welcome one to Ameri¬ 
can botanists. 


Elements of botany . 1 

This little book is one of the series of Cambridge Natural Science 
Manuals, and is quite a commentary on the status of botany at that 
ancient university. It is rather startling to us that our trans-atlantic 
friends are compelled to put such primers in the hands of university 
students. It is too meager even for our secondary schools. We have 
been cursed with “fourteen weeks of botany,” but fourteen days of 
botany is something appalling. Taking for granted that English bot¬ 
anists are not to blame for this state of affairs, but rather the mediaeval 
spirit of the universities, it becomes a matter of interest to see how 
our unfortunate brethren have accomplished this marvel of condensa¬ 
tion, We believe that Mr. Darwin has done all that could be ex¬ 
pected jn the time at his command* How much better this is than 
nothiug is another matter. He presents morphology, physiology, 
classification, anatomy, does not neglect the cryptogams, and does 
what is styled “practical work.” The subjects of the fourteen practi¬ 
cal exercises suggest the general range of the accompanying lectures. 
They are (1) the cell, (2) the seed and seefo*ng, tubers, bulbs, (3) the 
root, (4) the herbaceous stem, (5) the arboreal stem, (6) phloem and 
cork, (7) the leaf, (8) reproduction, (9) the fern, (to) the reproduction 
of the fern, (11) the flower, (12) tlic flower, dichogamy, (13) the seed, 
(14) the fruit. Several examples are used under each study, so that a 
comparative view may be had. Well as the work has been done, our 
one thought is that of pity that it had to be done. 

1 Darwin, Francis; The elements of botany. Small 8vo. pp, 235; figs, 94. 
Cambridge (England) University Press. New York: Macmillan & Co. 1895. 
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Minor Notices. 

A most commkndahi.b undertaking has been begun by Mr. C. G. 
Lloyd of Cincinnati, Ohio, lie is photographing the laiger fungi, nat¬ 
ural size, upon plates 6 by 8 inches. These are distributed to friends, 
and so great an acquisition are they that any one interested in fungi 
will consider himself exceedingly fortunate to be counted upon the 
list of recipients. The first distribution consisted of the three species: 
Morchella conica, Peziza badia, and Lycoperdon separans. The selec¬ 
tion of specimens is excellent, and the photographic work is beyond 
all criticism. This distribution was so warmly received that Mr. Lloyd 
decided to change his original plan and use the photogravure process 
of reproduction. The second distribution, just made, includes Gyro- 
mitra brunnea and Polyporus squamosus. These are not so clear and 
striking as the photographic prints of the first distribution, but are 
still very handsome plates. Mr. Lloyd pro|loses to reissue the first 
three numbers by the photogravure process, provide descriptive text, 
and thus enable those who choose to bind the series in a uniform 
volume. Mr. A. P. Morgan is sponsor for the accuracy of the deter¬ 
minations. Although the issue is at present a complimentary distri¬ 
bution, the work is of so much value that we trust Mr. Lloyd will 
place some copies on sale for the benefit of the less fortunate part of 
the botanical public. 

The Pflanzenphysiologisch c Venue he of Oc Is, which was translated by 
D. T. MacDougal last year, 1 has been recast, and now appears from 
the publishing house of Henry Holt & Co. as a new work.’ The book 
has been made more convenient and more satisfactory for general 
use than its predecessor, by a better arrangement of the subject mat¬ 
ter, a clearer separation into chapters and paragraphs and the addition 
of titles to both paragraphs and experiments. Home substitutions 
and changes have been made in the illustrations, and also in minor 
features. The work as it now stands well meets the needs of high 
schools and colleges for a laboratory manual for elementary classes in 
vegetable physiology. It is, however, essentially the same work as 
Oels’, and it seems to us that the compiler has scarcely given his chief 
source due credit by the scant acknowledgment in the preface that “the 
general form of Gels’ manual has been retained . . . and a few para¬ 
graphs of the text have been repeated here without indication of their 
origin.” Scientific men cannot be too scrupulous in this matter. 

1 Sea review in this journal 19 : 341, 

2 MacDoucal, D T,—Experimental plant physiology. 8vo. pp. vi-f* 88, illust. 
New York, Henry Holt & Co, 1895. 
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Tub fact that the first edition of u The horticulturist's rule book ” l 
was issued Into in 1889, and that a third edition is now called for, is 
sufficient evidence that the hook is appreciated by those for whom it 
is chiefly intended, viz., fiuit growers, inaikcl gardeners, and florists. 
Yet there is information, compact and well-arranged, not only for 
them, but much that will be useful to any person who lias a garden of 
any sort, or even a lawn to look after. In short, it is one of those 
handy reference books that ought to be found in every library. The 
name of the author—a guarantee of its reliability—the dainty and ap¬ 
propriate dress given it by Us publishers, and the low price commend 
it at once to the intellect, the eye, and the pocket. 

Many students of plants must also be entomologists enough to 
recognize insects at least 111 a general way. Flowers and insects are 
so closely related that insect manuals as well as phanerogam manuals 
must find a place upon the botanist’s shelves. Professor Comstock 
has,just published a work" which botanists should have. It is hand¬ 
somely printed, profusely illustrated, and still so cheap that it should 
find ready sale. Numerous analytical keys direct the student to the 
larger groups, and the abundant figures still further simplify his deter¬ 
minations. We are also glad to note an attempt on uniform termin¬ 
ology based upon the study of homologies. 

A wised mjm.ktin by D. II. Dewey has been issued by the U. S. De¬ 
partment of Agriculture as one of the Farmers’ series (No. 28). It 
describes, with aid of cuts, ten of the weeds which have received most 
notice during the year, excluding the Russian thistle. These are 
Laotuca Scanola, Plant ago nristata, Solanum Carolincnse, S. rostratum, 
Amanmthus spinosus, Xanthium spinosum, Chondnlln juiicea, Daucus 
Carota, Avoid fatua, ami (ainelina saliva. Much practical informa¬ 
tion is given. Characteristics of one hundred weeds are briefly stated 
in form of a table. 

‘HaiU'Y, b It, Tin* htiriicuUumPH rule-honk, .1 compendium of useful in¬ 
formation tor Inul-grnwi'is, truck-gardeners, florists, and others 3d rd., re¬ 
vised and extended Small Kvo. pp. X -h 302 Now York: Macmillan & Co., 
1<S()5. 75 cento 

!) CoMsiom iv, John Hfnky and Anna limsiaiHo: A manual for the study of 
inserts. Comstock Pul). Co., Ithaca, N. Y. lS<>5 8vo. pp. 7u>, ilhlstr., net 
$ 3.00. 



OPEN LETTERS. 

Identification of fossil leaves. 

After reading the article “On the validity of some fossil species of 
Liriodendron, which I was kindly permitted to see in manuscript, [ 
at first concluded that the personal nature of the contribution would 
render it impossible of comment by me. I have never yet entered into 
a personal controversy and do not care to begin now. 

The author, has, however, given evidence of such remarkable fail¬ 
ure to understand or appreciate the principles upon which paleo¬ 
botany is founded that I shall say a few words on behalf of paleobot- 
anists in general. 

In the first place the mission of the palcobotanisl is to describe and 
depict the fragments of vegetation with which he has to deal, in order 
that these fragments—a leaf, a fruit, a seed, a portion of a stem, etc.-* 
maybe recognizcdin the event of a similar fragment being found else¬ 
where at any future time. The naming of the fragment is an incident 
only, but it is a purely gratuitous assumption that earnest and consci¬ 
entious thought and investigation are not given to this part of the 
work. The fragments are constantly coming to light, clamoring for 
recognition, and they cannot be ignored, ft would be worse than 
folly to wait until perfect material should be found, before describing, 
merely because the exact affinities of a fossil fragment witli our living 
flora could not be satisfactorily determined. 

I am criticised for _ accepting the opinion of competent authorities 
in regard to the affinities of certain einarginate leaves from the creta¬ 
ceous formation, with our living genus Liriodendron* While L am 
guile satisfied that the facts adduced warranted the inferences regard¬ 
ing this and other affinities, 1 am free to add that new material, 
recently collected on Long Island and Martha’s Vineyard, will demon¬ 
strate the relationship even more clearly and, when described and 
published, will render any reference or reply to the foregoing paper 
unnecessary. 

One other matter of principle needs to be touched upon. The possi¬ 
ble relationship of the above mentioned leaves with the Legnminosm 
is well taken, but this idea did not originate with the author. Unless 
however such relationship can be absolutely demonstrated, and the 
leaves referred without question to some living or extinct genus, a 
mere multiplication of synonymy would be inexcusable. So I shall 
continue to call the leaf found on Eaton’s Neck, Long Island, Coin tea 
fnmordiaUs Heer, not necessarily because 1 believe it to be placed in 
its correct genus or order, according to modern systematic botany, but 
because it is clearly the same species as the leaf described by I leer 
under that name from Greenland.— Arthur Hou.ick, Cohinma Cot- 
lege, Nnv York. 
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NOTES AND NEWS. 


Julien Deby, well known for his study of diatoms, died recently in 
London after a long illness. 

Dr. Emil Knoulaucii has become an assistant in the botanical in¬ 
stitute of the University of Tubingen. 

Mr. E. Fischer refers sEcidium pariciUatum Mull. (Roestelia peni- 
ciliata) to Gymnosporangium tn'melhides A. Br. 1 

A herbarium of five thousand sheets has been presented by Dr. 
J. P. Lotsy to the Women's College of Baltimore. 

Dr. Gunther Rttter Beck von Mannagetta has been called to 
the a.-o. professorship of systematic botany in the University of Vi¬ 
enna. 

Mr. M. B. Waite announces in Science that he has discovered a 
remedy for pear blight. He has been investigating the disease for 
several years. 

The field meeting of the Ohio Academy of Sciences was held at 
Sandusky, July 2nd and 3d, with an attractive senes of short excursions 
to collecting localities in the vicinity. 

The sum of $250,000 has been subscribed by citizens of New York 
city for a botanic garden, and the city is under obligation to contrib¬ 
ute $500,000 more. The garden is now assured. It will be located in 
Bronx Park, and occupy 250 acres. 

A new journal, AIIgenuine botanische Zcilschrift , devoted to sys¬ 
tematic botany, appeared with the year, under the editorship of A. 
Kneuckcr of Karlsruhe. It costs six marks per year, consists of at 
least sixteen pages per number, and appears on the 15th of each month. 

Mr. Frank H, Lamb of Leland Stanford Jr. University has col¬ 
lected about Mazatlan, Santiago, San Bias and other points in western 
Mexico during the winter past. The collection has been determined 
at the Gray herbarium and sets of 200-250 species will be ready for 
distribution about October first. 

Wild parsnips, that is feral plants of Pastinaca saliva, which are 
popularly supposed to be poisonous, arc considered by Prof. L. IL 
Pammel (Gard. & For. JJ: 228) to be quite harmless. He adduces evi¬ 
dence to uphold his opinion, and explains the popular belief by sup¬ 
posing that Cicuta maculata has been mistaken for parsnip. 

By order of the Secretary of Agriculture, the work of the Division 
of Microscopy, in the United States Department of Agriculture, ceased 
on July 1st. The Division of Chemistry, the Division of Vegetable 
Physiology and Pathology, and the Office of Fiber Investigations re- 
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ceived the apparatus, specimens, books, etc., held by the Mirroscop- 
1st. This will be good news to those who have known the inefficiency 
of this ridiculously illogical division. 

The Colorado summer school ol science, philosophy and lan¬ 
guages holds its fourth annual session from July 15th to August 1 (>Ui. 
The situation of Colorado Springs is lum ous for its beauty and health- 
fulness, as it includes some of the most attractive Rocky Mountain 
scenery. The schedule of instruction embraces many subjects by dis¬ 
tinguished educators. Botany is in charge of Professor Charles 1 C 
Bessey of the University of Nebraska. 

The Division of Vegetable Physiology and Pathology in the U. S, 
Department of Agriculture, has had under cultivation the past year 
something over one thousand varieties of wheat and oats. The grains 
have been collected from nearly all parts of the world, and have been 
grown chiefly for the purpose of obtaining information upon their 
rust-resisting qualities. Numerous crosses have been made, and ma¬ 
terial and facts obtained whit'll will be used in further work. 

The American Naturalist has seemingly erected n new depart¬ 
ment, that of “vegetable physiology,” under the editorship of l)i. Er¬ 
win F. Smith. As the editor takes a considerable part of the space in 
his initial number to attack the nomenclature movement, winch can 
not be construed as having anything to do with physiology, it is not 
apparent why the items should not have appeared under the heading 
of “Botany,” the department still edited by I)r. Charles 10 . Bessey. 

A new directory of botanists is in course of compilation byj. 
Dorfler, of the I. R. Court Museum and long at the head of the bo¬ 
tanical exchange society of Vienna. It is intended to be a complete 
list of botanists, botanical gardens, institutes, societies and publica¬ 
tions, both periodical and official, of all countries. Botanists will con¬ 
fer a favor by sending their full names, addresses and specialties; and 
directors of gardens or institutes arc particularly requested to send 
lists of all employees whose names ought to appear in such a directory. 
Mr. Dbrflcr’s address is Wien l, Burgring 7, Austria. 

Gusbkl’s sixth contribution, under the title Archegoniatenstiulicn 
(Flora HO: 1. 1895), is on the function and formation of elaters. lie. 
finds their biological significance to be double; (1) they function, par¬ 
ticularly when young, as conductor# of nutriment to the sporogenous 
cells; and, (2) when mature, as distributors of the spores. The latter 
object (not by any means the subordinate one hcrlerc du Sablon sug¬ 
gests it to be), is accomplished in two ways; (1) either by acting as 
slings, energetically hurling away the spares at the moment of drying, 
as in the greater number of forms; or (2) by their slight elastic move¬ 
ments loosening up the tangle of spores and elaters so that it may be 
readily carried away l>y gentle air currents. 

Polyembryony is not an uncommon phenomenon and arises from 
various causes. One of the most interesting cases was described a 
few years ago by Dodel in Iris Sibirica, and by Overton in Lilhtm Mar - 
tagon , who showed that one embryo arose from the egg and another 
from one of the synergidse. Now S, Tretjakow announces the forma- 
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lion of one or even three embryos from the antipodal cells of Allium 
odontm . Fertilization is micropylar, and a normal embryo arises 
from the egg and sometimes another from a synerg. The antipodal 
embryos are not the result of fertilization, he thinks, but offer an in¬ 
stance of apogamy in the development of prothallial tissue into a 
sporophyte. (Cf. Ber. d. deutsch. bot Gesells 13 : 13. 1895.) 

Dr. J. Gruess has adapted the reaction between diastase, guaiacum, 
and hydrogen peroxide to the microchemical recognition of diastase. 
Objects to be tested are to be laid, fora time sufficient to be permeated 
by it, in a dark brown solution of gum guaiacum in absolute alcohol. 
The alcohol is then allowed to evaporate and the object brought into 
a more or less dilute solution of which colors the precipitated 

diastase of the cells a beautiful blue. By the use of this test, con¬ 
trolled by others, Griiss claims to have established the theory of Hab- 
erlandt which ascribes the secretion of diastase to the aleurone layer 
of grass seeds. He also finds that diastase is produced by the endo¬ 
sperm and cotyledonary tissues, and refutes the statements of Brown 
and Morris. (Cf. Ber. d. deutsch bot. Gesells. 13 : 1. 1895.) 

Recent station bulletins comprise one upon local flora, two upon 
weeds and live upon diseases and their treatment. “The early flora of 
theTruckee valley” by Fred H. Hillman (Nev. no. 24) is an excellent 
manual of the spring flowers of the region. “The Russian thistle” is 
treated by Charles H. Shinn (Cal. no. 107) and by G. P. Clinton (III. 
no. 39), with illustrations. “Treatment of common diseases and in¬ 
sects injurious to fruits and vegetables,” presumably by S. A. Beach 
(N. Y. no. 86) is a concise practical manual with index (56 pages). 
This station adopts the objectionable method of suppressing the 
names of those who write its bulletins. “Some special orchard treat¬ 
ment of the apple, pear and quince” by L. F. Kinnev (R. I. no. 31); 
“Spraying of orchards: apples, quinces, plums,” by E. G. Lodeman 
(Cornell no. 86); and “Prevention of potato blight” by H. H. Lamson 
(N. H. no. 22); all three have m view the use of Bordeaux mixture. 
“Damping off,” by Geo. F. Atkinson (Cornell no. 94), is chiefly devoted 
to jlftot/ogus (Vyllmim) Debananus (Hesse), A. intermedius (De Bavy), 
Complete)ia compiois Rohde and Vohitella leucotricha n. sp. (40 pages). 

A circular has been issued bv Dr. Wm. Trelease, director of the 
Missouri botanical Garden, calling the attention of botanists to the 
facilities afforded for research at the garden. In establishing and en¬ 
dowing the garden, its founder, Ilenry Shaw, desired among other things 
to provide facilities for advanced research in botany and cognate sci¬ 
ences. For this purpose, additions are being made constantly to the 
number of species cultivated in the grounds and plant houses, and to the 
library and herbarium, and, as rapidly as it can be utilized, it is proposed 
to secure apparatus for work in vegetable physiology, etc., the policy be¬ 
ing to secure a good general equipment in all lines of pure and applied 
botany, and to make this equipment as complete as possible for any 
special subject on which original work is undertaken by competent 
students. All the facilities of the garden will be freely placed at the 
disposal of persons competent to carry on research work of value in 
botany or horticulture, subject only to such simple restrictions as are 



336 


The Botanical Gazette. 


rjuly, 

necessary to protect the property of the garden from injury or loss, 
■persons who wish to make use of them are invited to correspond with 
the director, outlining with as much detail as possible the work they 
desire to do, and giving timely notice so that provision may be made 
for the study of special subjects. Those who have not published the 
results of original work should state their prepaiatum for any investi¬ 
gation they propose to undertake. 

Two most important papeis on physiological topics have recently 
been published in the Hiitosophiral Transactions oi the Royal So¬ 
ciety of London, by Mr. F. Frost Ularknmn of St. John’s College, tire 
senior demonstrator in botany m the University ot Cambridge. The 
first of these 1 describes a new method of investigating the carbonic acid 
exchanges of plants, by means of a most ingenious combination of res¬ 
piratory (res/>. assimilatory) absorption and titration chambers with as¬ 
pirators and pressure bulbs. The apparatus is in duplicate to allow 
continuous observations, and while very complicated in connection is 
very simple to manipulate, requiring only the turning of stop-cocks. 
The aim is to absorb by baryta water the C 0 8 in the air which has 
been drawn over the plant, to titrate the whole of the baryta water 
with HC 1 , using phenol-phthalein as ail indicator, and then lo empty 
the absorption tube without ever permitting the access of atmospheric 
air to the interior of the apparatus or interrupting the observations. 

Working with this apparatus, Mr. Blackman reaches in his second 
paper 3 the following results, which set some matters in a new light, 
and demand careful consideration: 

1. Under normal conditions, practically the sole pathway for CO„ 
into or out of the leaf is by the stomata. 

2. In young leaves the cuticle seems to be no more permeable lo 
C 0 2 than in mature leaves. 

3. If the stomata be mechanically blocked an appreciable osmosis 
of CO, may take place through the cuticle provided that the tension 
of the C 0 2 be great enough. 

4. The normal amount of CO* in the atmosphere is not sufficient to 
produce any appreciable osmosis into a leaf with its stomata blocked; 
assimilation therefore cannot continue under these conditions. 

5. The experimental optimum of GO* for assimilation depends on 
the structural porosity of the leaf, so that if this be reduced l>y block¬ 
ing the stomata even pure CO a may not quite effect optimal assimila¬ 
tion. 

6. To this, and not to the stomata being inoperative in gaseous ex¬ 
change (which was Boussingault’s view), is due the fact that in con¬ 
centrated COa a leaf with its stomata open assimilates less than one 
with the stomata blocked. 

7* In bright light a fully green leaf assimilates all the CO n that it is 
forming by respiration, and none escapes from it. Garreau’s demon¬ 
stration to the contrary is only an expression of the imperfection of 
the conditions under which it was performed. 
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Synopsis of North American Amaranthaceae. III. ‘ 

EDWIN 15. UDINE AND WILLIAM L. BRAY. 

FRCELICHIA Moench. Meth. 1 : 50. 1794. 

Annual or perennial cinereous-pubescent herbs with opposite 
leaves and opposite or whorlcd spikes, flowers subtended by 
three scarious bracts (the laterals strongly imbricated), the 
densely woolly calyx tubular, cleft into five scarious lanceo¬ 
late lobes, two of them becoming prominently winged or 
toothed below, the remaining three more or less tuberculate 
or smooth, all indurated in maturity and enclosing the thirt 
indehiscent utricle, the filaments united into a tube bearing 
the five oblong anthers in the sinuses of the strap-shaped 
lobes, style capitate or lobed. 

The original generic name Frcrfickia of Moench was restored 
by Moquin-Tandon in 1849, replacing Oplothcca Nutt. (Hop- 
lothcca Sprung.), which, though not the only name since as¬ 
signed to the group was most generally adopted at that time. 

Moquin’s primary sections Hoplotiieca and DiLOPIIA, with 
stigmas capitate in the one case and penicillately lobed in the 
other, suggests a distinction so deep-seated as to seem at first 
more than specific in comparison with the very trivial dis¬ 
tinctions of the species coordinated under these respective sec¬ 
tions. Such an opinion is expressed in Bentham & Hooker 
Gen. PI. !i: 41. But further study has shown that here, as is 
so often true of the older botanists, the breaking-up process 
has been carried too far. For example, Moquin presents five 
species under the section HOPLOTIIECA, though the one set of 
characters alone which may with any degree of facility be laid 
hold of in this polymorphous group is, on the one hand, the 
unfailing presence of prominent, distinct, dorsal teeth on the 
* 23—Vol. XX.—No, 8. 
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sepals of the fruiting calyx, designated by Ilolzinger as the 
gracilis group (Conlr. Nat. Herb. I: 213k and, on tln v other, 
a coalescence ol the teeth in such a way as to lorm a broad 
wing, leaving only a serrate or ci enulate margin to mark their 
origin. On this basis, then, we venture to act upon IIolx- 
inger’s suggestion and reduce our live native (onus of the sec¬ 
tion IIoiU.OTLUXA to two species. 

The section Dll.omiA as we have seen it, though consid¬ 
erably divergent in its stigma character, is in most respects 
so intimately related to the I loPLOTIUCrA species as to pre¬ 
serve its specific relation to them. Since its habitat is re¬ 
stricted to tropical South America, we may limit its discus¬ 
sion in this paper to the suggestion that here, as in IIof'Lo- 
TltECA, further study may likewise result ultimately in reduc¬ 
tion of the number of species. 

i. F. Florid an a (Nutt.) Moq. 1 )C, Prodr. 18 s : 420. TS49. 

Oplotheca Floridana Nutt. Gen. Am. t : 79. uSi8. 

0 . gracilis Hook. Ic. PI. sub pL 356. 1837 185*1, 

F. gracilis Moq. 1 . c. 

0 . Texam A. Br. Ann. Sci. Nat, Ill. IS: —. 1849. 

Stem slender, leafless above, varying in height from a few 
centimeters to 9^: leaves very variable in size, linear-lanceo¬ 
late to ovate acute, mostly attenuate at base: bracts often be¬ 
coming black in age: fruiting calyx ovate; dorsal crests dis¬ 
sected into distinct rigid irregular teeth.—From Georgia, 
Florida and the Gulf states throughout Texas, where it is 
most abundant, westward to Chihuahua, reaching its northern 
limits in Colorado, Nebraska, Wisconsin and Illinois. It does 
not appear to be found east of Illinois in the northern slates. 

While there is one unbroken transition series from certain 
minute specimens from southwestern Texas of Bigelow's col¬ 
lection, some of which arc less than 3™ high, to the* leafier 
taller forms of the original b\ Fhridana , making it impossi¬ 
ble to draw definite boundary lines at any point in this as¬ 
cending scale, it yet appears that the proportion of interme¬ 
diate forms is small, so that two groups, based almost solely 
on the size of the plant would seem to present themselves; 
though in our opinion this is not sufficiently justifiable ground, 
for permitting them to remain separate. Mr. Holzingor ar¬ 
rives at a similar conclusion, but in preserving the name gra¬ 
cilis he has overlooked the priority of Fhridana . See also 
Torrey in Pac. R. R. Rep. 4 : 131, where the same conclu- 
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sion is reached. A specimen in the Gray herbarium, culti¬ 
vated in 1848 from Texas seed, is peculiar in its glabrate habit, 
with very long narrow leaves, some of which are over 17 tm 
long. It has not the appearance of F. Floridana , but its crest 
characters show very close affinities for this species, in view of 
which we have tentatively classified it here. 

Type in Nat. herb. (?). The uncertainty here lies in the 
fact that the label on this specimen is not identical with Nut- 
tail's familiar little square labels, and the words “garden spec¬ 
imen” are added, though “Banks of the Altamaha, Nuttall 
would indicate that the specimen is of no slight importance. 

F. Floridana DrujUMONDii (Moq.). 

F. DnnnmomUi Moq. 1 . c. 421. 

Plant taller and stouter, tawny-sericeous, with larger oblong- 
elliptical leaves: teeth of the sepal crests unequally united, in 
this regard passing into the next species.—Southwestern 
Texas and northern Mexico. Types in herb. Gray (. Bcrlandicr , 
2001) and herb. Columbia College (Drummond, 326 ?). The 
latter was published in Torr. & Gray's FI. N. Am. as Oplo - 
theca Floridana , It is probable that it is one of Drummond’s 
types, though Moquin makes no mention of the collection 
number. 

2. F. interrupta (L.) Moq. 1 . c. 421. 

Gomphrena interrupt a L. Sp. PI. 2: 224. 1753. 

Celosia procumbcns Jacq. Misc. 2 : 344. 1781. 

Gomphrena spicata Lam. Encycl. 1: 120. 1791. 

Fnviichia lanata Moench Meth. 1 : 50. 1794. 

Lophocarpus interrupta Link Diss. Bot. Suerm. 52. 1793. 

Oplotheca interrupta Nutt. Gen. Am. 1818. 

Ninanga interrupta Raf. FI. Tellur. 3 : 76, 1836. 

Fradichia alata Wats. Proc. Am. Acad. 21 : 437. 1886. 

Plant variable as in F. Floridana and not essentially dis¬ 
tinct in habit from it: fruiting calyx ovate; teeth of the crest 
coalescent into a thin continuous broad wing which is usually 
erosc-dcnticulate.—Arizona, Chihuahua, Sonora and Lower 
California, rare. Palmer and Pringle specimens in herbaria 
labelled F. internipta prove to be F. Floridana . Type un¬ 
known. 

If the absence of secondary crests which arc invariably seen 
to appear on the mature fruiting calyx in the form of horny 
tubercles or nascent wings were to be accounted for on any 
grounds other than immaturity, it would be possible to recog- 
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nize Watson’s F. alata , But \vc have been forced to abandon 
this as an unreliable characler. lienee, it develops that the 
affinities of Watson’s plant are here and not, as he supposed, 
with F. tomentosa . 

F. INTERRUPT A fonlfttll, var. llov, 

Fmlichia Texan a Coult. & Fisher, Hot, (la/,. 17 : 350. 18c).*. 

Fruiting calyx fuscous, broad (broader than long), cordate, 
with broad eremite wings.—Western Texas. Types in herb. 
Coulter and J. D. Smith (Pena, Nra//cv % 42 r, referred to F. 
Floridana Moq. in Contr. Nat. Herb. 1 : 48), and herb. Gray 
( Wright , 591, from western Texas). Thu name Tcxana is 
abandoned because of its preemption as a specific name under 
Oplothcca (see synonymy of F/oridtitm). 

GOSSYPIANTIIUS Hook. [0011.3:251. iK.|o. 

Procumbent and diffusely brandling woolly herbs from a 
perennial root-stock, with thick, more or less silky-woolly 
leaves, the radical ones varying from linear-spatulate to 
obovate-spatulate or ovate-oblong, small axillary heads of 
perfect flowers, three delicate scarious bracts, five equal acute 
three-nerved very pilose sepals, five stamens united into a 
cup at base, short style and emarginate two-lobcd stigma. 

This genus is frequently confused with Guilleminia, which 
it closely resembles in aspect. It may be distinguished at a 
glance by the invariable presence of the rosette of radical 
leaves and the more conspicuously pilose flowers. 

1. G. LANUGINOSUS (Poir.) Moq. DC. Prodr. IS 3 : 337. 1849. 

Paronychia lamtginosus Pom Kneyol. Suppl. I<: 303. i8i(»? 

G. rigidijlonts [took, l. r. 1840. 

G . tenuijlorus Hook. 1. e. 1840. 

Branching from the short thick root-stock: leaves gen¬ 
erally pilose above and silky-caneseent beneath, but niton 
both surfaces becoming glabrato; the radical ones numerous 
in a flat rosette, varying in length from 2 to f"\ persistent, 
sub-coriaceous; the cauline ones smaller (4 to io m, “ long) 
spatulatc-orbicular, obovate, ovate or lanceolate, opposite: 
bracts ovate-lanccolatc: flowers densely covered with jointed 
hairs: sepals usually narrowly lanceolate, acuminate, with 
three prominent green nerves, scarious on the margin: fila¬ 
ments usually dilate: pistil equalling or surpassing the sta¬ 
mens.—Indian Territory, southward throughout central and 
western Texas, westward to Chihuahua, and reported as ex- 
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tending southward into Mexico (Hemsley Biol. Centr. Am.) 
and from the West Indies (Moq. 1 . c.). The only specimen 
in our possession found west of'El Paso, Tex., was collected 
by Pringle near Chihuahua, Mex. While it may occur in the 
intervening regions, it is probably quite rare west of Texas. 
Type unknown. 

G. LANUGINOSUS Sheldoni, n. var. 

Plant more robust throughout: cauline leaves larger: flowers 
rigid, flat on the ventral side: bracts short orbicular: sepals 
destitute of chlorophyll, not scarious margined.—Collected in 
July, 1891, near Cash Creek, Indian Territory, by C. S. 
Sheldon (no. 170). Types in Nat. herb, and herb. Gray. 

In merging G . rigidiflonts with G, tenuiflorus we have 
simply confirmed the suggestions of Dr, Watson (Proc. Am. 
Acad. 18 : 144) and of Dr. Torrey (Bot. Bound. 180). Fur¬ 
thermore, there is no doubt that Moquin’s G* lanuginosus 
must also be included here. Hooker f. in Benth. & Hook. 
Gen. PL 3 : 37, 39 referred Gossypianthus lanuginosus Moq. 
to Guillcminia , briefly characterizing it by the narrower lobes 
of its perianth. Even if the transfer were correct, this dif¬ 
ference would scarcely be counted of specific importance in a 
group of so keen susceptibility to variation as is everywhere 
prevalent in the Amaranthacece . But a critical study of 
Moquin’s description of Gossypianthus lanuginosus discloses 
the fact that it is quite distinct from Guillcminia densa Moq. 
in the presence of a rosette of radical leaves and of distinctly 
3-nerved acute sepals, both of which are characteristic of 
Gossypianthus . It is not probable, moreover, that so critical 
an observer as Moquin-Tandon should have committed the 
error of confusing two genera so distinct in floral character. 
Still more conclusive is the fact that no Guillcminia with 
3-nerved sepals has been found in any of our larger herbaria, 
though definite statements are made about its range in 
Coulter’s Botany of Western Texas, and in Hemsley’s Biol. 
Centr. Am. Since the name Gossypianthus lanuginosus docs 
not appear in our herbaria, the only reasonable explanation 
is that the facts of range were taken from the original 
Paronychia lanuginosa . Guillcminia lanuginosa Hook. f., 
then, so far as it pertains to our own boundary region is ficti¬ 
tious; and the plants in question that have been referred to 
under the name must be looked for in the herbaria among the 
material labelled Gossypianthus rigidiflonts and G* tenuiflorus . 
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Specific lines had been drawn chiefly on relative length of 
bracts, relative length of stamens to the pistil, and on slight 
differences in the shape of the filaments. The first two prove 
to be dependent upon age ol specimen, while the hist point 
seems in most cases to be wholly without Inundation. 

GUILLEMINLA 11 BK. Nov. lien, el Sp. (i: 40. />/. S /<\\ 
1823, non Neck. Idem. 2 : 132. 1700. 

Habit very similar to (rossypiant/uis with opposite eauline 
leaves connate at base, the radical ones few, long spatulate, 
not persistent, dense leafy axillary flower clusters, minute 
scarious woolly flowers, three oblong delicate bracts, campan- 
ulatc 5-lobed calyx with obconie tube, five stamens inserted 
at the mouth of the tube opposite the calyx lobes, short style 
with cmarginatcly 2-lobcd stigma and translucent seed. 

The presence of radical loaves in mature specimens is very 
rare, having been observed only once among fifty specimens. 
They differ from those of Gassy pi tint /ms in their delicate text¬ 
ure, and so withering and disappearing before the flowering 
period. 

Necker’s GuiUeminta is a synonym of Votomita Aubl. 
(1775), an ill-defined genus of the Cornaccte. The present 
acceptance of the law of synonyms would suggest that the 
name might be justifiably abandoned; and this course would 
now be taken if the retroactive force of this law wore not 
still an open question. But in view of its continued agita¬ 
tion and the probable final rejection of the “retroactive” 
principle, we have adopted the more conservative plan of re¬ 
taining the present name. 

I. G. PKNSA (Willd.) Moq. DC. Prodr. Wi 33.8. 1849. 

lUccebnm densum Willd. Room el Scliult. Syst. 5: <17. iKm. 

G. diced) aides HBK. I, c. 1823. 

G. defisa alsinefolia Moq. 1. e, 1849, 

Achyranthes pdoselfoides Poit. ex Moq. 1 , c. 

Leaves spatulate to ovate or lanceolate, minute, punctate, 
mostly bright green and glabrous above, pilose-pubescent be¬ 
low: bracts sub-equal: calyx lobes oblong, obtuse, I-nerved. 
-—Western Texas, Southern Arizona and New Mexico, ex¬ 
tending southward into tropical America. It has been found 
hs far south as Bolivia,. Typo unknown. 
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G. densa aggregata, n. var. 

Plant larger with flowers and leaves densely aggregated on 
the long stout branches. Southern Mexico. 

Types: Near Mexico, “Bustamenta y Rocha,” in herb. 
Columbia College; Jalisco, Guadalajara, {Palmer 47 in 1886) 
in herb. J. D. Smith, Columbia College and Nat. herb. 

CLADOTHRIX Nutt, ex Moq. DC. Prodr. 13 2 : 359. 1849. 

Low herbaceous annuals or suffruticose perennials with 
opposite small (often very minute) rounded or oblong leaves, 
which, together with the branches, are more or less encased 
in a felt-like tomentum of vcrticillately branched hairs, slightly 
or deeply imbedding the small scattered axillary perfect flow¬ 
ers, three concave hyaline bracts, five equal, oblong sepals, 
filaments coalesccnt at base into a short cup with small stam- 
inodia present (or none), large oblong 1-celled anthers and 
deeply 2 -cleft subsessile stigma. 

The genus presents very close affinities with AUernanthcra , 
section “ simple staminodia ,” but when it is considered that 
the prevailing and typical representatives of the genus are 
mostly destitute of staminodia, that these staminodia when 
present are relatively much smaller than those of Alternan - 
them , and that the general plant habit with its stellate 
tomentum has no equivalent in that section of Alternanthera , 
(A. stcllata (Wats.) having laciniate staminodia), it at once 
becomes apparent that the genus Cladothrix stands on safe 
ground apart from Alternanthera. 

* Herbaceous, annual\ mostly prostrate . 

1. C. LANUGINOSA Nutt, ex Moq. 1 . c. 1849. 

Achyranthcs lanuginosa Nutt. Trans. Amer. Phil. Soc. N. S. 5 : 166. 
1820. 

Alternanthera lanuginosa Torr. in Emory's Rep. 150. 1848. Moq. in 
DC. Prodr. VY J : 359, 1849. 

Very various as to habit and foliage, mostly prostrate, but 
sometimes ascending, densely or sparingly tomentose (becom¬ 
ing glabratc): branches loosely spreading (or often densely 
diffuse): leaves round, tapering into a petiole, or minute ellip¬ 
tical when crowded: flowers mostly exposed with the scarious 
yellow sepals longer than in the other species: stamens either 
very unequal with no staminodia or equal with very short 
obtuse lobes between the filaments.—The most widely dis¬ 
tributed species of Cladothrix , apparently abundant from 
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Kansas and Arkansas through Texas to Arizona and through¬ 
out northern Mexico. Type in herb. Columbia College. 

**Mostly stiffritticosc , perennial, ascending or crcit. 

-t- Stand nodi a (alternating lobes) very shot t and broad, some¬ 
times slightly emarginatc. 

2. C. SUFJKRUTli'osA (Torr.) Wats. Hoi. Calif. 2 : 43. 1880. 

Altcrnantheta stiffen tit osn Torr. Hot. Hound. 181. 1859. 

This species has a thick shrubby base and specimens show 
branches of the preceding year among the flowering shoots,— 
Reported only from western Texas {]Vright 1757 and 592; 
Harvard no in 1883). Wright’s specimens are in herb. 
Gray, Columbia College and Nat. herb. 

-f- +■ Staminodia longer, acute (nearly one-half the length 
of the filament). 

3. C. OBLONGIFOLTA Wats. I’roc. Amor. Acad. 17 : 376. 1882. 

C. cryptantha Wats. 1 . e. 21!: 125. 1891. 

Stems procumbent, often 6'"" long, suffruticose or shrubby 
(“sometimes showing several years’ growth at the base,” Co- 
ville: Bot. Death Valley 179), the whole plant covered with 
a very dense persistent white stellate pubescence: branches 
short, ascending or erect, much crowded: leaves ovate-oblong 
or oblanceolate to round spatulate, or sometimes minute, 
elliptical, densely aggregated: flowers in small axillary clus¬ 
ters, deeply imbedded in tomentum, the reduced upper leaves 
of the flowering branches often forming a sort of involucre: 
sepals hyaline, white: staminodia present in the form of acute 
lobes between the filaments, and scarcely less than half their 
length.—Confined to south-eastern Arizona and the adjoin¬ 
ing regions of California. Type's of the Newberry collection in 
herb. Gray, and Nat, herb.; of Pringle in herb. Gray, Coul¬ 
ter, J. D. Smith, and Nat. herb.; of Parish biothers in the 
same herbaria. 

It will be noticed that the forms merged under this species 
fall together very naturally by virtue ot their limited range, 
suffruticosc habit and somewhat prominent intermediate lobes 
of the stamineal tube (staminodia), though C. oblongifolia. 
thereby loses its character of exclusively oblong leaves. 

Herbarium Lake Forest University. 



Notes from my herbarium. III, 

WALTER DEANE. 

How I mount plants. 

Plants should be mounted for the herbarium with as much 
care as they arc collected and pressed. The aesthetic side 
should keep pace with the practical side of utility, and this 
can be done just as easily as not. It takes no more time to 
mount a plant well than to do it poorly. The suggestions I 
offer are the result of fourteen years of experience, during 
which I have constantly tried to do my work better and easier. 
They apply to the mounting of phanerogams and the pteri- 
dophytes. 

T do all my work sitting at my table, pasting, mounting the 
plants and labels, putting the sheets under a weight from 
time to time, etc., without rising from my seat. In this way 
I frequently mount from fifty to sixty sheets in an evening, 
many of the plants being delicate grasses and the like. On 
a few occasions I have mounted as many as one hundred sheets. 
Everything must be carefully systematized. Close to my table 
on the left, within easy reach of my hand, is my mounting-box 
resting on a chair, with the hinged front of the box dropped 
down. This box is full, or partly so, of sheets with the plants, 
labels, papcr-pockets and so on, lying on each sheet, as they 
are to be mounted. All this work of arranging has been pre¬ 
viously done, after the plants have been poisoned, labelled, 
etc. The inner dimensions of a mounting-box should be a 
little larger than those of a mounting sheet, in order that the 
sheets may be easily put in and withdrawn from the box. 

.Directly in front of me, on the left hand side of the table, 
is a board on which my mounting is done. On this I lay a 
couple of driers such as I use to press plants. The space di¬ 
rectly to the right of this is devoted to the pasting 
of the plant. For this purpose 1 use sheets of a rather 
thin blotting paper, no smaller than a mounting sheet 
in size. I lay one of these sheets on the table, and I gener¬ 
ally lay under it two or three sheets of the white paper I use 
in drying plants. To the right of this is my glue-pot and 
brush, a pair of forceps with which to pick up the smaller 
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plants for pasting, and a bit of stiff cardboard a foot in length 
and one-half an inch or so in width. 1 also have close by 
a small paper box divided into compartments and filled with 
slips of gummed paper of various sizes. My glue-pot, for 
suggestions in regard to which I am indebted to Mr. M. S. 
Bcbb, is a marmalade jar, about which f have twisted a piece 
oi stiff wire, raising the end some two inches above the edge, 
and making a loop at the end against winch to lean the brush 
when it is not in use. I have also stretched a bit of wire 
across the top to take off some of the.glue when there is too 
nuch on the brush. The brush is a common pasting-brush, 
about an inch wide at the bottom, and thin. This will do the 


\ most delicate work. The glue-pot, with the brush 
resting in it, is represented in tin* accompanying 
cut, I have put a tael: half way in, on the handle 
of the brush near the top. This catches on the 
wire when 1 rest the brush on the pot, with the 
handle in the loop and the bristles on the cross¬ 
wire, and prevents the brush from slipping. As I 
k\ rest the brush in this way every 

j* few seconds when mounting, 

this is of great service. 

To the right of my chair on 
|Wi »jl a small rest is a good pile of 

R‘ iij driers. To the loll of my chair, 

I’li' '!] out oi the way of tlu 4 mount- 

|i|li f *' ing-box, is a rest on which is a 

',1 7- board to receive the mounted 
Jjr plants, as will be explained 
, - hereafter. 1 also have ready on 
tile table a piece of rather stiff 
whitepaper, some five by three inches, to use when putting on 
the labels, From my bottle or jar of fish-glue I pour half an inch 
or less into the glue-pot, and then add water, stirring it up with 
my brush, till it is of the right consistency. I want the glue to 


drip off the brush when I lift it up, but not too freely, Exper¬ 
ience is the best guide. Now I don my apron, so that 1 can wipe 
my fingers on it at any moment, draw my chair up to the 
table, and I am ready for work. 


I lift the top sheet from the box, and lay it on the driers 
before me. We will imagine the plant a stiff one which can 
be readily lifted up. First, I take up the label and lay it 
face down on the blotting-paper. I put one finger on the 



iS<)5 1 


Notes from My Herbarium . 


347 


middle of it* and paste the four edges of the label, making as 
thin a margin of glue as I can conveniently do. Then I lay 
the brush back on the glue-pot, take up the label, and lay it 
on the corner of the sheet in position. I press it gently 
down, take the bit of white paper in hand, lay it over the 
label, and rub hard. The whole operation takes a compara¬ 
tively few seconds, the label is in position, it is not soiled by 
rubbing the fingers over it, while the small amount of glue on 
ths edges of the label keeps the corner of the sheet from curl¬ 
ing in the slightest degree. When the label is glued all over, 
the sheet curls. This method I learned some years ago from 
Mr. M. S. Bebb, and I most heartily endorse it. 

Then I lift up the plant, reverse it, lay it on the blotting- 
paper, and paste it over, not too thickly, getting as little glue 
as possible on the blotting paper. Then I lay the plant back 
in position on the mounting sheet, lay over it a couple of dri¬ 
ers from my pile on the right, and rub the hand over it a 
little to press the plant down. I paste on the pockets 
either helore or after doing the plant. If the plant has a 
thick stem or large fruit, I lay on more than two driers, enough 
to make a smooth surface for the next sheet. Then I take 
out another sheet from the mounting box and repeat the oper¬ 
ation. When the plant is laid on the blotting paper to be 
pasted, it will be found that what glue may have got on to it 
in pasting the previous plant has been absorbed into the sheet, 
so that one lays the plant on a dry sheet, instead of on a 
gluey one, thereby getting glue on the upper surface of the 
plant. Almost all herbaria show dried glue on the plants and 
sheets. The plants have doubtless been pasted on pieces of 
newspaper, or some other kind of paper which is non-absorb¬ 
ent, and so the glue which remains on the paper soils the 
plants, unless the paper is changed for almost every plant. 
With a little care I can easily make a single sheet of blotting 
paper last for at least one hundred mounts, before throwing 
it away, for of course in time the sheet will become filled with 
the absorbed glue. If a drop of glue stands on the sheet 
without being absorbed, as sometimes happens, I take it up 
with my finger, rub my finger on my apron, and go on. I 
reverse the sheet of blotting paper every few minutes. 

Now wc come to a plant too flimsy to be lifted. Such we 
constantly meet with. It takes but a few seconds longer to 
mount it. After pasting the labels, and pockets if there are 
any, on the mounting sheet, I take up the blotting paper and 
reverse it on the sheet, making one corner and edge of the 
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two sheets match exactly, and then on this I lay a couple of 
driers. I take up the sheet with one drier under it and the 
two on top, and holding these in my left hand, l put my right 
hand on the middle of the pile and reverse it, laying the 
whole down again. I lift up carefully the single drier and 
mounting sheet, and I have the plant on the blotting paper, 
undisturbed, and ready to be pasted. In putting the glue on 
a flimsy plant, and often on a stiff one of any size, 1 take my 
strip of cardboard previously mentioned, lay it across the 
plant near the top, and then, with one hand on it, paste the 
part of the plant above it. This holds the plant well in po¬ 
sition while I am pasting. Then I either paste the part below, 
or move the cardboard lower do,wn to suit my convenience. 
After pasting the plant, I lay the mounting sheet on it, 
matching the same edges and corners as belore, put the drier 
on top and reverse the whole. I carefully lift up the two 
driers and the blotting paper from the mounting sheet, and 
the plant is mounted in exactly the original position. This 
takes far less time to do than to describe. I then put the two 
driers on the sheet and proceed as usual. 

When I have mounted a dozen sheets, more or less, accord¬ 
ing to the time taken, I take the whole pile from the board 
and transfer it to the board on the left, laying on the pile, as 
a mark, a piece of paper projecting over the edge, and then 
on this I lay a pile of driers, six inches or more in thickness 
as a weight. This is very necessary. It ensures a smooth 
plant and sheet when the glue is dry. There is no danger of 
the drier sticking to the sheet if the work is properly done. 
Should this happen, it is a sign of careless work, and the ap¬ 
pearance of the sheet is injured. Every time I put a fresh 
pile of mounted sheets in the press, 1 take off the driers used 
for a weight, lay them in my lap till I have laid the pile on, 
and then replace them. If I am mounting in the evening I 
can take the sheets out of the press the next morning. I 
use the gummed strips on those parts of plants which the 
glue does not hold. I generally put them on after the sheets 
are removed from the press. For an herbarium that is to be 
used very much, I do not believe in putting the plants on the 
sheets with gummed strips alone, as the plants break much 
more easily when handled. 

Long experience convinces me that the methods described 
above are the best. The object is to mount plants neatly and 
as rapidly as possible, and I cannot but feel that this method 
produces both results. 

Cambridge , Mass . 
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Cymbopetalnm stenopliyllum Donnell Smith. - Absque 
pistillis glaberrimum. Folia. anguste oblongo-lancoolata 
longiusculc acuminata ad basim acutam inat-qnil.iter.i mem- 
branacca pelhicido-pnnctnla, petiolis Im-vissimis. Kodnn- 
culus folio aut sumtno aut p.enultimo nppnsilus ab eoque ter 
quaterve superatus. Petala inti-riora magnu nvalia quasi c-al- 
ceiformia, exteriorn trit-nk- minora orbiculnri-ov.it.i. Stamina 
brevia. Pistilla numorosa, stigm.ite oblique bivalvato tm- 
cinato. 

A shrub 12-15“ high. Leaves distichous, 6 7 x i\ if| lB . 
Peduncle erect, I -1 long, ebracteolate. h'lowcr .’V" in 
diam. Sepals minute, broader than long. Petals glabious, 
virescent, transversely wrinkled; the exterior membranaceous, 
plane, 8-9 1 long, apiculalc; the interior fleshy, 12 14X 10 11 1 , 
very concave, the inflexed margins 3 4 1 broad. Stamens 3 * 
long, filament minute, gland-dilated apex of connective nearly 
glabrous. Torus hemispherical. Carpels 16 18, linear, com¬ 
pressed, with the nearly as long style added a little exceed¬ 
ing stamens, 5-6 ribs pubescent; stigma puberulous, bent 
back at apex; ovules 6-9. Berries not seen. Banks of Rio 
Ocosito near Caballo Blanco, Depart. Quezaltenango, (runt., 
alt. 250“, Apr. 1892, J. D. S., no. 1,491. 

Capi'ARIS Heydeana Donnell Smith, in But. Gaz. 18 : 
197. 1893. {Char, amplif.).- -Glaberrima. Kolia elliptico- 
vel obovato-oblonga 5-9-pollicaria utrinque acumiifata, peti¬ 
olis canaliculatis pollicaribus. Flores pauci in racemo ter¬ 
minal! brevissimo dispositi, pcdicellis petioles mquantibus. 
Petala magna obovalo-spathulata sepalis oblongis obtusis 8 
10-Hnearibus in anthesi caducis triple longiora. Stamina G 
cum carpophoro mquilongo petala panic mquantin. Ovarium 
spurie 2-loculare, disci glandulis distinct is triangularibus. 
Bacca oblonga pollicaris carpophori dimidium lequipnrans 
continua subtetragona parce verrucosa 4-Iocularis, loculmnen- 
tis superpositis monospermis. Fla t'K I. 

, The additional characters are drawn from more complete 
specimens collected by M. Adolph Tonduz in Tal.imanea, 
Costa Rica, little above sea-level, Mch. 1894 (no. 8,528).! 

** *- - - ' -- — - f 

*An exploration of the flora of Costa Rica upon a mart 1 extended ‘.calcs than 
has heretofore been attempted in any part oi Central America in nnw being 
prosecuted by MM, Pittier de Fdbrega and Tonduz. The ewiuntfa, contain¬ 
ing already some 9*000 numbers, serve as the basis of Primula Flora Costari- 
ctnsis, a publication by MM, Durand and Pittier, assisted by various collabor¬ 
ators, * 






Plate xxv. 









Some Euphorbiace® - from Guatemala. 

JOHN P. LOTSY. 

WITH PLATES XXIV AND XXV. 

At the request of Capt. John Donnell Smith I undertook 
the determination of his last acquired Euphorbiaceae. After 
classification the specimens were compared by me with those 
in the Ryksherbarium 1 of the University of Leiden, Holland, 
and in the National Herbarium at Washington, D. C. 

Euphorbia rubrosperma, n. sp. (§ ANitiOPHYLLi, Chamy- 
sycese Leiospermae DC. Prod. 15 2 : 27 .)—Tota crispule hirta, 
caulibus filiformibus carnulosis ad articUlationes incrassatis e 
basi ramulosis. Folia basi valde inaequalia ovata orbiculata 
irregulariter dentata acuta vel obtusa, stipulis interpetiolaribus 
lanceolatis ciliatis basi minutissime bidentatis. Cyathia in 
axillis supremis cymulosa, involucris minutis campanulatis 
extus hirsutis intus glabris, lobis angustis extus ad margines 
ciliolatis. Glandulse 4 exappendiculatm cyathiformes Iongiter 
stipitatae. Ovarium hirtum, stilis 3 bipartitis non incrassatis 
sub lente punctulatis trigonis rubellis. 

Santa Rosa, Depart. Santa Rosa, alt. 3,000“, Dec. 1892, 
Heyde & Lux, no. 4,271. 

A small creeping plant with a firm primary root. The 
plant when dry has small green leaves, here and there be¬ 
coming red, as do also the involucres of the inflorescences. 
Length of one of the creeping branches, S-6 ,m . Length of 
leaves o. 5“. Length of seed 0.06™. 

Euphorbia Xalapensis HBK. (§ Cyttarospermi DC. 
Prod. 15 2 : 53). 

San Raphael, Depart. Zacatepequez, alt. 6,500“, Febr. 1892, 
John Donnell Smith, no. 2,617.—San Miguel, Dept. Quiche, 
alt. 6,000“, April 1892, Heyde &Lux, no. 3,479.—Laguna di 
Ayarza, Dept. Jalapa, alt. 8,000“, Sept. 1892, Heyde & Lux, 
no. 3,849.—Volcan Jumaytepeque, Dept. Santa Rosa, 6,000“ 
Dec. 1892, Heyde & Lux, no. 4,269, 

* Euphorbia microappendiculata, a. sp. (§ Cyttarospermi.) 
—Caulis cum ramis oppositis glabris sed ad articulation es 

x To the subdirector of this herbarium, Dr. J. G. Boerlage, I am indebted 
for much valuable aid and advice. 
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pauciter pubescentibus fistulosus ad folia adpresse pubesccns. 
Folia integra, inferiora sparsa, supcriora opposita vel ter- 
nata; inferiora petiolata ovata acutiuscula, superiora lanceo- 
lata, glandulis stipularibus obsoletis. Cymae terminales vel 
axillares longiter pedunculatae 3-cephalm, involucris longius- 
cule pedicellatis campanulatis hemisphacricis adpresse pu¬ 
bescentibus, lobis triangularibus pauciter fimbriatis. Glandulae 
4 ovatse valvatae, appendicibus rotundatis apice obscure cor- 
datis concaviter inclusis. Stili bipartiti. Capsula ignota. 
Semen ignotum. 

A plant two to three feet high. Leaves pinnately veined 
with seven to ten pair of secondary veins, covered with scat¬ 
tered hairs on upper side, densely covered on lower side with 
a grey felt, glabrous on the veins. Bracts of inflorescence 
spatulate, about one-half longer than the cyathia. Length 
of blade 5° m . Width of blade at broadest place 2.5 un . Length 
of petiole i-i.3™. 

Laguna de Ayarza, Depart. Jalapa, alt. 8,000”, Sept. 1892, 
Heyde & Lux, no. 3,850. 

Euphorbia ocymoidea L. (§ Cyttarospermi.) 

Rinconcito, Depart. Santa Rosa, alt. .4,000”, Nov. 1892, 
Heyde & Lux, no. 4,263.' 

Euphorbia arenaria HBK. (§ Cyttarospermi.) 

Ojo de Agua, Depart. Santa Rosa, alt. 3,500”, Dec. 1892, 
Heyde & Lux, no. 4,262. 

Euphorbia lancifolia Schlecht. (§ Dichilii DC. Prod. 
15 2 :59.) 

Rinconcito, Depart. Santa Rosa, alt. 4,000“, Nov. 1892, 
Heyde & Lux, no. 4,264.—Naranjo, Depart. Santa Rosa, alt. 
3,500”, May 1892, Heyde & Lux, no. 4,581. 

Euphorbia leueocephala, n. sp. (§ Alectoroctoni DC. 
Prod. 15 2 : 59 -)—Frutex glabra juventute lanosa, ramis 
striatis ad articulationes incrassatis. Folia inferiora verticil- 
lata, caetera plerumque temata vel rarius verticillata; folia 
longe petiolata, inferiora obovata, superiora oblonga apice 
mucronata. Dichasia terminalia polycephala. Bractea alba 
spathulata mucronata involucris triple vel quadruple longiora. 
Cyathia basi externe biglandulata, involucris breve pedicil- 
latis campanulatis hirtis, lobis transverse oblongis ciliatis. 
Glandulae quins transverse oblongae, appendicibus integerri- 
mis eis 6-plo longioribus. Stili bipartiti. Capsula glabra 
profunde trisulcata. Semen ecanmculatum. 
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Shannon’s note says, 1 ‘a shrub, rather*a vinelike shrub. I 
believe is a vine that grows generally near another (plant) and 
overtops the companions. Plant 6o ira —2. i m high.” 

Leaves pinnately veined, veins fourteen to sixteen, cov¬ 
ered with extremely few hairs on both sides, rather more along 
the midrib. Some of the leaves turning red, at least in her¬ 
barium specimens. Inflorescence remarkable for its numer¬ 
ous white bracts, which has suggested the specific name of 
Icucoccphala . ‘Very few of the cyathia have female flowers. 
Dried styles persistent on top of capsule. Seeds, not entirely 
ripe, with a dried funiculus, which suggests sometimes a 
small shriveled carunculus. Blade of lower leaves 6-8 Lm long, 
at broadest place about 3.5 CW wide. Petiole 2-2.5 Lm long. Ter- 
nate leaves 3-4““ long, at broadest place i.5-2 cm wide. Bracts 
1-1.5 m long. Capsule about o. $' m long and equally broad. 

• Cuilco, Depart. Huehuetenango, alt. 3,800“, Dec. 1891, 
Shannon, No. 305.—Volcan Chingo, Depart. Jutiapa, alt. 
4,ooo ft , Oct, 1892, Heyde & Lux, no. 3,661.—Rio Negro, 
Depart. Quiche, alt. 3,600“, Mar. 1892, Heyde & Lux, no. 
3,482.—Patzicia, Depart. Chimaltenango, alt. 6,500“ Febr. 
1893, Heyde & Lux, no.* 6,377.— Plate XXIV. 

Euphorbia dentata Michx. (§ Poinsetti^e DC. Prod. 
15 2 : 71.) 

Las Caflas, Depart. Santa Rosa, Nov. 1892, alt. 3,000“ 
Heyde & Lux, no. 3,837. 

Euphorbia chamaepeploides, n. sp. (§ Tithymali sub-sect. 
EsulaTtC. Prod. 15 2 : 138.)—Glabra a collo ramosa, caulibus 
adscendentibus vel erectis, umbellae radiis tribus. Folia obo- 
vata integerrima basi in petiolum attenuata; folia floralia 
ovata basi obscure cordata sessilia opposita vel temata. In- 
volucra turbinata, lobis triangularibus margine ciliatis. Glan- 
dularum cornua glandulae latitudini aequilonga. Stili breves 
bifidi. Capsula glabra profunde trisulcata. Semen ad facies 
binas internas longitudinaliter sulcatum ad 4 exteriores linea 
3-5 fovearum rotundarum exsculptum sub lente totum punc- 
tulatum. Caruncula conica. 

A very near relative of Euphorbia chamacpephts Boiss. 
& Gail., perhaps* only a variety of it. Only one individual 
seen. Height of plant I7 cm , length of blade o.6 tm , width of 
blade at broadest place 0 -$**, length of peduncle 0.15 cm , 
length of upper sessile leaves 0.8““, length of capsule 0*15‘V 
length of seed o. i CB1 . 
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San Martin, Jilotepeque, Depart. Chimaltenango, alt. 
6,ooo ft , Mar. 1892, Heyde & Lux, no. 3,481. 

Euphorbia campestris Cham. & Schlecht. (§ Potnset- 
tle.) 

Cunen, Depart. Quichd, alt. 6,000“ April 1892, Hcyde._& 
Lux, no. 3,467. 

Phyllanthus Niruri L. (§ Eupiiyllantiii DC. Prod. 
15 2 : 374.) 

Volcan Jumaytepeque, Depart. Santa Rosa, 6,ooo ft , Dec. 
1892, Heyde & Lux, no. 4,270. 

Croton Eluteria Benn. (§ Eluteri.® DC. Prod. 15 2 : 

5 X 4 -) ' 

Palin, Depart. Amatitlan, alt. 3,560“, Feb. 1892, John 
Donnell Smith, no. 2,616. 

Croton elulerioides, n. sp. (§ Eluteria;). —Planta in tota 
parte juvenili lepidota. Folia penninervia utraque pagina 
lepidota, limbo ovato integer!imo apice breviter acuminato 
basi rotundato eglanduloso, petiolo quam limbus 2-14-plo 
breviori, stipulis triangularibus lepidotis, Raccmi axil- 
lares foliis multobreviores densiflori basi feminini apice mas- 
culini. Calycis lacinia utriusque sexus ovata acuta lepidota. 
Petala utriusque sexus late ovata non lepidota pilosa. Stam¬ 
ina circa 15, filamentis sparse barbatis. Ovarium 2-merum 
lepidotum. Stili 3 bipartiti, laciniis repetite bifidis. 

Differs from Croton Eluteria in the number of stamens, the 
more repeatedly branched style, the much broader and larger 
leaves which are shortly in place of longly acuminated. 

A bush about 12“ high. Leaves when young covered on 
both sides with silvery scales; these gradually disappear from 
the upper surface almost entirely, while the lower surface con¬ 
tains on old leaves so few scales that in herbarium specimens, 
owing to the brown color of the leaf, these appear at first 
sight rusty-lepidote instead of silvery-lepidote. As far as the 
specimens at hand go, the number of female flowers seems to 
vary between one and two at the base. The number of male 
flowers also is limited. Ripe capsule unknown. Length of 
blade 10"°, width of blade at broadest place 0.45'“, length of pe¬ 
tiole 0.5™, length of largest capsule found 0.21°“, width of 
largest capsule found 0.15 m . 

Santa Rosa, Depart. Santa Rosa, alt. 3,000“, June 1*892, 
Heyde & Lux, no. 3,470. —PLATE XXV. 
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Croton Gnatemalensis, n. sp. (§ Eluterle). —Planta in 
tota parte juvenili lepidota. Folia penninervia utraque pag- 
ina lepidota, limbo ovato integerrimo apice breviter acumin- 
ato basi rotundato eglanduloso, petiolo quam limbus 3-4 
plo breviori, stipulis obsoletis. Racemi graciliter spicae- 
formes foliis multo longiores densiflori basi feminini apice 
masculini. Calycis lacinia utriusque sexus ovata acuta lepi¬ 
dota. Petala utriusque sexus ovato-lanceolata non lepidota 
margine barbata. Stamina circa 15, filamentis glabris. 
Ovarium 2-3-merum lepidotum. Stili 3-partiti, laciniis 
repetite bifidis. 

Tree 20-2 5“ high. Flowering branches of very graceful 
aspect. Leaves when young covered on both sides with sil¬ 
very scales; these gradually disappear from upper side so that 
the older leaves of herbarium specimens appear brown above 
and silvery beneath, a considerable number of scales remain¬ 
ing however on upper surface. As far as the specimens at 
hand go, every inflorescence seems to have a solitary female 
flower with a long peduncle at its base. As is seen from the 
plate, the male flowers drop pretty early and long before the 
capsule is ripe, but this may be partly due to the drying. 
In the female flower a ring-wall can be seen with five 
episepal bifid glands. The male flower is densely clothed 
with hairs on the receptacle. Ripe capsule unknown. Seeds 
(not entirely ripe) smooth. 

Santa Rosa, Depart. Santa Rosa, alt. 4,000“, May 1892, 
Heyde 8c Lux, no. 3,035.— PLATE XXV. 

JULOCROTON TRIQUETER Baill. 

Cerro Gordo, Depart. Santa Rosa, alt. 3, 500* August 1892, 
Heyde & Lux, no. 3,838. 

Acalypha Schlectendahliana Mull. Arg. (§Euacaly~ 
ph/e DC. Prod. 15 a : 803.) 

Barranca de Eminenzia, Depart. Amatitlan, alt. 1,400“, 
Feb. 1892, John Donnell Smith, no. 2,618. 

Acalypha Cancan a Mull. Arg. (§Euacalyphas.) 

Rio de Los Esclavos, Depart. Santa Rosa, alt. 2,500“ Feb. 
1893, Heyde & Lux, no. 4,580. 

Acalypha MACROSTACHYA Jacq., var. SIDASFOLIA Mull, 
Arg. (§ Euacalyfhal) 

Pansamala, Alta Vera Paz, alt, 3,800“ Oct. 1888, von 
Tiirckheim, no. 1,417. 

24—’Vol. XX.—No. 8. 
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Tragia VOLUBILIS Miill. Arg. (§ EUTRAGI^ DC. Prod. 
lo 2 : 932.) 

Estanzuela, Depart. Santa Rosa, alt. 2,500*, Aug. 1892, 
Heyde & Lux, no. 3,846. 

Tragia tfuatemalensis n. sp. (§Eutragi^:.) —Frutex 
scandens pubebrevi et pilis urentibus dense obsita. Pctiolus 
limbo foliorum 2-4-plo brevior, limbo basi palmatincrvio 
et cordato apice breviter acuminato. Racemi longe pedun- 
culati non bipartiti basi flores duos feminines apice flores 
plures masculinos gerentes. Bractea feminina aequaliter 
tripartita; bractea masculina tripartita, lobo medio longiore. 
Pedicellum masculinum articulatum, parte persistente bractea 
longiore. 

Calycis femininae lacinia 6 lanceolata, calycis masculinae 
lacinia 3. Stamina 3. 

Leaf palmatinerved at the base with about five veins, the 
middle one strongest forming the midrib of the leaf. Sec¬ 
ondary veins pinnate, three to four pairs. Inflorescence 
about the length of the petiole. The two female flowers 
have such long peduncles that they reach about as high 
as the top of the male part of the inflorescence. Fruit 
densely covered with bristly hairs. Seeds globular, pale yel¬ 
low with brown irregular dots. Length of limb of leaf o. 73™. 
Width of limb of leaf at broadest place o. 3° m . Length of pe¬ 
tiole 0.18"“. Diameter of fruit o. i am . Diameter of seed 
0,4“*. 

Chicacao, Depart. Alta Verapaz, alt. 3,500* April 1889, J. 
Donnell Smith, no, 1,763. 

Jatropha Curcas L. (§ Curcas DC. Prod. 15 2 : 1,076.) 

Santa Rosa, Depart. Santa Rosa, alt. 3,000*, May 1893, 
Heyde & Lux, # no. 4,582. 

Hura crepitans Mull. Arg. 

Sacapulas, Depart. Quiche, alt. 3,800*, April 1892, Heyde 
& Lux, no. 2,901. 

Johns Hopkins University . 

Explanation of Plates XXIV and XXV. 

Plate XXIV. Euphorbia leucocepkala. 

Fig. 1. Dichasium, the length of the lateral cyathia exaggerated to 
make relations plainer.—Fig. 2. Diagram of dichasium.—-Fig. 3. In¬ 
volucre from inside, showing lobes, x , and appendiculate glands.— 
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Fig. 4. Enlarged fimbriated lobe of involucre.—Fig. 5. Flowering 
branch, natural size —Fig. 6. Cyathium with one female, ov, and sev¬ 
eral male flowers, st, showing extracyathial glands, ex. gl. —Fig. 7. 
Node; only the petioles of the leaves drawn, showing stipulate glands. 
—Fig. 8. Capsule showing position of styles. 

Plate XXV. 

Figs. 1-6, Croton Guafemalensis. 

Fig. 1. Flowering branch, natural size.—Fig. 2. Styles, enlarged.— 
Fig. 3. Ovary in longitudinal section, enlarged.—Fig. 4, Ovary en¬ 
larged; s, indicates the place where the styles were inserted.—Fig. 5. 
Male flower, enlarged; S, sepals, P, petals—Fig. 6. Female flower 
after removal of ovary, enlarged; S, sepals; P, petals.. 

Figs. 7-ro, Croton ekuterioides. 

Fig. 7. Young inflorescence natural size.—Fig. 8. Female flower in 
bud enlarged; P, petal, S, sepal.—Fig. 9. Petal from female bud.— 
Fig. 10. One style, the two others cut off. 



Yegetal dissemination in the genus Opuntia. 

J. \V. TOUMEY. 

The discussion here presented is based upon observations 
made during the past four years on the various species of 
Opuntia indigenous to Arizona. All of these plants, more 
especially the younger growth, are soft and fleshy, with large 
quantities of sap stored in the cortex and pith. No other 
plants so persistently retain their moisture when once secured. 
A thick epidermis with small sunken stomata and the evapor¬ 
ating surface brought down to a minimum, by the condensed 
form characteristic of the entire genus, enable them to remain 
green for months, even when continually exposed to the dry 
and scorching heat of our southwestern plains. They are 
alike at home on the plains and among the rocks of our 
mountains and foot-hills. Although of recent origin, com¬ 
pared with other large families of plants, they have lived for 
ages subjected to an environment whichhasplaced them among 
the greatest economizers of water to be found in the entire 
vegetable kingdom. Not only are they economizers of wa¬ 
ter, but their tissues are, under ordinary circumstances, well 
provided with water, even after months of exposure to an aver¬ 
age maximum temperature of ioo 0 F. and untouched by dews 
or rains. 

Much of the tissue entering into their composition, con¬ 
sists of large thin-walled parenchyma cells, which serve as 
store-houses of water. These cells have the power of taking 
up water with great avidity after and during a rain, or when 
the ground is moist, and as a result the young branches be¬ 
come plump, smooth, thicker, and the tubercles less promi¬ 
nent. As the days become warmer and the rains less fre¬ 
quent these cells gradually give up their contained moisture 
and the joints become withered and wrinkled. This process 
is, however, very slow, as many species remain green a year 
or even longer, after every source of outside moisture has 
been withdrawn. 

The first of July, 1892, half of one of the flat joints of 
Opuntia basilaris was brought to my room and placed, with¬ 
out soil or moisture, in a small open box. The specimen was 

[3S<5] 
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three inches long, two inches wide and from one-half to two- 
thirds of an inch in thickness. On the tenth of the same 
month I observed a branch developing at one of the upper 
tubercles. 

The specimen began to attract my attention and on weigh¬ 
ing it I found it weighed 11.78®“. The ten days intervening 
from the time the specimen was procured until it was weighed 
it undoubtedly lost considerable by evaporation. In the 
meantime, however, the large wound, caused by cutting the 
joint lengthwise had become practically impervious to evapo¬ 
ration by the exuding of the mucilaginous substance of the 
adjacent cells forming a thick scab-like crust over the 
wound. 

The branch continued to grow rapidly while the old stem 
began to wither at the point farthest away from the branch. 
This process continued much in the same manner, month after 
month, during the entire summer. Not a single drop of 
moisture came in contact with it after it was placed in the 
box. 

On the twentieth of January of the following year the 
specimen weighed 10.016®“, losing in six months a little over 
fifteen per cent, of its total weight. At this time the branch 
had grown to be five and one-fourth inches long, or nearly 
twice the length of the old joint. It was, however, very 
slender and thin. 

About seven-eighths of the old stem was dry and hard, but 
the portion immediately surrounding the base of the growing 
stem was as fresh and green as ever. 

The next observation was on April fourth. At this time 
the specimen weighed 9.259®“. The old stem was now en¬ 
tirely dry; the branch was nearly six inches long and as fresh 
as ever. By the middle of May the branch began to wither, 
but a new one had begun to develop about an inch from the 
apex of the other. By June twentieth, the new branch had 
grown to be two inches in length but was even now more 
slender than the first. In the six months from January to 
June, inclusive, the specimen had lost a little less than eight 
per cent, of its weight at the time of the first weighing. No 
further observations were made for a period of four months, 
On my return from the east in September the entire plant 
was dry. 

The persistency with which cylindropuntias retain their 
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moisture is as marked as it is in the flat-stemmed forms. In 
October, 1893, a number of one-year-old stems of Opuntia 
Bigclovii were placed in an open box to dry. Eleven months 
later these specimens were somewhat shrivelled but on being 
cut open were found to contain considerable moisture. Of 
the twenty or more joints placed in the box, none developed 
branches, but each grew a number of roots, usually one from 
each of a score or more of tubercles at the base of the joint. 
Many of these roots were four inches long and remained green 
throughout the summer. 

In December, 1893, a number of nearly mature fruits of 
Opuntia fulgida were collected and similarly placed in an 
open box. At the end of ten months they had all developed 
long roots from the small tubercles at the base of the fruit 
but were practically nearly as green as ever. 

The persistency with which these plants retain their moist¬ 
ure makes vegetal dissemination possible. With many 
species it is not necessary that the detached joints be dis¬ 
seminated during the rainy season. If they chance to fall to 
the ground during the driest portion of the year their con¬ 
tained moisture is sufficient to enable them to put forth roots 
which soon firmly anchor them to the ground, and a new 
plant is the result. 

The opuntias of Arizona belong to the two sub-genera, 
Platopuntia and Cylindropuntia. With few exceptions the 
former are, in habit of growth, prostrate or at most only semi- 
erect, while the latter are nearly all erect. Both agree in 
having bristles and usually spines, which in many species 
are numerous and highly developed. The bristles are always 
barbed and are usually more numerous and more highly de- 
- veloped in Platopuntia. The spines in the two sub-genera 
differ in that in Platopuntia they are but slightly barbed, while 
in Cylindropuntia the barbed character of the spines is 
very pronounced. Morphologically the bristles and spines 
are the same; little is known, however, in regard to their 
functions. 

As pointed out by Dr. W. F. Ganong, 1 it has been fre¬ 
quently asserted that the function of the spines is largely 
for protection and that the readily detached and irritable 
bristles serve the same purpose. There is no question but 

’Present problems in anatomy, morphology and biology of the Cactaceas. 
Botanical Gazette 20 :129. 1895. 
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the spines do serve largely to protect these succulent plants 
from the ravages of animals. If they were not so protected, 
in a few years they would entirely disappear from our west¬ 
ern plains. Another important function, more especially in 
Cylindropuntia, is their great aid in dissemination. 

It is not sufficient that the joints grow when detached from 
the parent plant. They must find a means of transportation 
from one place to another. In cylindropuntias this is largely 
effected by means of the barbed spines which adhere closely 
to all objects which come in contact with them. 

As previously stated the spines of Platopuntia are nearly 
smooth or but slightly barbed, but with these plants barbed 
spines are not necessary to effect transportation; they are 
disseminated in an entiiely different manner. 

The species of Platopuntia being mostly prostrate or semi- 
prostrate, spread out with growth, forming large oval or cir¬ 
cular patches. The branches creeping or bending to the 
ground take root at each joint. In the course of time, the 
original plant dying, the several branches become independ - 
ent plants. This process is repeated until the product of a 
single plant may extend over a large area. Among speci¬ 
mens of Optmtia pheacantha growing a few miles east of 
Tucson I have traced nearly twenty plants to a common 
center, some of them being several rods distant. As a rule 
a dozen or more plants, in the immediate vicinity, indicate 
that they are the product of a single plant. Usually it is not 
difficult to locate the position of the original plant long after 
every vestige of it has disappeared. I am convinced that 
nearly all of our fiat-stemmed opuntias are disseminated in 
this manner. It does not apply of course to the few upright 
forms like Opuntia chlorotic a. Although these upright forms 
are not disseminated in the same way as the prostrate plants, 
vegetal dissemination is not entirely eliminated. The young 
joints of the upright species are much more easily detached 
than in the prostrate species. Cattle and other animals feed 
to some extent upon them. From one cause or another many 
of the joints are broken off. The spines, although but 
slightly barbed, are of some aid in dissemination. They raise 
the detached stems from the ground so that they are more 
easily disturbed by animals or other moving objects coming 
in contact with them and they are scattered further from the 
parent plant than they would be if devoid of spines. 
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In a recent observation on Opuntia chlorotica growing at 
Steins Pass, N. M., detached joints were found, at least two 
rods from the plant upon which they grew. They were all 
firmly anchored by long roots penetrating the ground from 
under side of the joint. 

It is with the cylindrical opuntias, however, that the 
spines have an important part to play in vegetal dissemina¬ 
tion. Nearly all of this large group depend almost entirely 
for dissemination upon the readiness with which the terminal 
branches break off and upon the highly developed barbed 
spines which cover them. 

One of the species best adapted for dissemination is Opuntia 
Bigelovii , a plant abundant on the mountains and foot-hills 
of south-central Arizona. The tubercles are crowded and the 
pulvilli are covered with numerous, radiating, highly barbed 
spines. These formidable spines are so numerous that 
they completely hide the epidermis of the plant. Although 
the joints are from two to five inches long and more than an 
inch in diameter, the point of union with the old stem is very 
slight, the scar left at the place of detachment being but 
two or three lines in diameter. The slightest touch will de¬ 
tach the young joints and they cling as formidable burrs to 
any object with which they come in contact. It is not an 
unusual sight on the Arizona plains, to see cattle with scores 
of these burrs firmly fastened to their legs and head. They 
are sometimes carried for miles and when finally detached, 
even after weeks of travel, are in condition to grow. This 
plant depends so completely upon this method of dissemina¬ 
tion that it has almost entirely lost the power of seed-pro¬ 
duction. In fifty fruits examined last fall, but two perfect 
seeds were found. Forty-eight of the fruits were sterile and 
the other two had but one perfect seed in each. 

Of the fourteen species of Cylindropuntia which I have ex¬ 
amined in the field, all are more or less adapted for dissemin¬ 
ation in this manner. Some species, such as Opuntia Big- 
elcnni, O. fulgida, 0 . mamillata , 0 . echinocarpa and 0 . 
pralifera , are exceptionally well adapted for this method of 
dissemination; the joints are easily detached and are well 
armed with strong barbed spines. 

The fruits of the larger number of the above species are 
seldom sterile but the seeds are small, and in our unfavorable 
climate, seldom germinate. Among the thousands of sped- 



lS 95 ] Vegetal Dissemination in Opuntia. 361 

mens of Opuntia Bigelovii and Opuntia fulgida that have come 
under my observation, I have never as yet seen a single 
seedling developed under natural conditions. The ground in 
the vicinity is strewn with numerous detached joints, all ca¬ 
pable of becoming new plants. 

In some of the smaller species, as Opuntia leptocavlis, 0 . 
tcssellata , and 0 . arbuscula , numerous short, lateral joints 
are developed; which, although small, retain their moisture 
for a long time after being detached. Evidently the function 
of these small, easily detached joints, is for vegetal dissemin¬ 
ation. The fruits of two of these plants, viz. 0 . tessellata 
and O. arbuscula, are usually sterile. 

Opuntia arborescens, 0 . Whipplei , 0 . versicolor and similar 
species are not so well adapted for this method of dissemina¬ 
tion. With these plants the joints are not readily detached 
and the spines are not so strongly barbed; they depend to a 
much greater extent upon seed dissemination, as is illustrated 
in the fact that it is not an unusual thing to find seedlings of 
these plants in all stages of development. 

As a generalization it may be stated that with this great 
group of plants the adaptations for vegetal dissemination are 
inversely as their seed production. 

University of Arizona, Tucson. 



A study of some anatomical characters of North American 
Grammes®. Y. 

THEO. HOLM. 

WITH PLATE XXVI 

The genus Leersia. 

In a previously published paper 1 we have described the 
leaf-structure of Leersia oryzoides, and we will now consider 
the other species of this genus, Z. lenticularis Michx., Z. Vir- 
ginica Willd., L. monandra Swtz., and L. hcxandra Swtz. 

The anatomical structure of the leaf appears to be very 
uniform in this genus, and transverse sections of the midrib 
and the surrounding tissues show very few differences from 
what we have already mentioned for L. oryzoidcs. This uni¬ 
formity in structure is undoubtedly due to the fact that the 
species in question inhabit the same kind of localities, viz., 
borders of lakes, ponds, or swamps. Leersia hcxandra, how¬ 
ever, very often grows in deep water, and therefore this spe¬ 
cies shows a greater development of the bulliform cells and 
the colorless parenchyma than any of the other species. 

The structure of the epidermis in regard to shape and size 
of the single cells is very nearly the same for all our species, 
and agrees in most respects with that of L. oryzoides. In 
L. lenticularis, however, the cells of epidermis underneath 
the mestome bundles are very thick-walled, and remind one 
of stereome, when examined in transverse section (fig. 5). 
The bulliform cells, also, are well developed in these species 
and show the same arrangement as described for L. oryzoides, 
with the exception that L. hexandra (fig. 1), possesses groups 
of these cells between all the mestome bundles and on both 
faces of the blade; the other species have only two groups on 
the inferior face, there being one on each side of the midrib, 
while the superior face shows one group between each 
mestome bundle (figs. 4, 7 and 8). Epidermal expansions, 
warts and thorns, are present in large numbers in L. Virgin¬ 
ia, L. lenticularis and L. monandra, on both faces of the 
leaf, as we have seen in L. oryzoides. L. hexandra is much 
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freer from warts, many of the epidermal cells being entirely 
smooth, and the thorn-shaped expansions are not so numer¬ 
ous in this species. Long hairs were observed to be charac¬ 
teristic of the variety depauperata of L, hexandra, and the 
base of these hairs showed a distinct constriction of the inner 
cell-wall (fig. 3). The hairs occurred especially on the in¬ 
ferior face but only under the mesophyll. 

Concerning the stomata there does not seem to be any es¬ 
sential difference from what has been stated in our descrip¬ 
tion of L. oryzoides. 

The mestome bundles show the same development and ar¬ 
rangement as in L. oryzoides, with the exception that the 
small ventral bundle above the midrib is often wanting in 
L. monandra; the presence of such small bundles on the su¬ 
perior face of the blade is very characteristic of Leersia, and 
some specimens of L. oryzoides show the presence of as many 
as three of these bundles above the midrib. The species we 
describe here did not show more than one bundle, and, as 
mentioned above, it was wanting in some specimens of L. 
monandra, which were collected in Texas. There are also 
three different degrees of development in the mestome bun¬ 
dles of these species and they are characterized in the same 
way as those of L. oryzoides. A thin-walled parenchyma 
sheath is present in those of first and second degree, and 
is generally colorless, except in L. lenticularis, where chloro¬ 
phyll was observed in the sheath of all the bundles, though not 
in the median ones. The small ventral mestome bundles are 
merely surrounded by a mestome sheath. Concerning this 
sheath (the mestome sheath), it was observed to be present 
in all the bundles of the species in question, and consists of 
more or less thick-walled cells, forming a closed ring around 
the leptome and hadromc. In L. Virginica and L. hexandra, 
however, the mestome sheath is rather thin-walled, even in 
the largest, the median bundle; the variety depauperata had, 
nevertheless, a distinctly thick-walled mestome sheath. 

The leptome and hadrome are well differentiated in the 
largest bundles, where they are separated from each other by 
a single or sometimes double layer of thick-walled mestome 
parenchyma, as in L. lenticularis. The smaller mestome 
bundles, those of second degree, have the hadrome part less 
developed, and have no layer of thick-walled mestome paren¬ 
chyma. The ventral bundle is still more reduced and con- 
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tains only leptome in L. monandra, hcxandra and lenticularis. 
By comparing- the development of the mestome bundles of all 
our species of Leersia it is readily seen that those of L. hex- 
andra (fig. i), are the strongest, and that they form promin¬ 
ent ribs in connection with the heavy layers of stereome. This 
species, L. hexandra, possesses also larger groups of stereome 
than any of the other species in question. In regard to the 
arrangement of the stereome, however, there does not seem to 
be any difference between the various species of Leersia. 

The mesophyll shows very near the same development and 
arrangement as we have seen in L. oryzoides. L. hexandra 
is an exception, however, and the section (fig. i), shows that 
this tissue is separated in groups by the large colorless par¬ 
enchyma. 

The colorless parenchyma has therefore its greatest devel¬ 
opment in L, hexandra, where it is especially observable in 
the middle of the blade, besides this smaller groups of similar, 
but somewhat thickened, cells connect the bulliform cells of 
the dorsal and ventral face of the blade in this same species. 
The other species of Leersia agree with L. oryzoides in re¬ 
gard to development and arrangement of this form of paren¬ 
chyma. 

By considering now the leaf-structure of the genus Leersia 
the following characters may serve for the discrimination of 


the species: 

Epidermis . 

Hairs on the inferior face outside the mes- ( L. oryzoides . 

ophyll. I L. hexandra , var. 

( dcpaitpcrata. 

Bulliform cells forming groups between all 

the mestome-bundles on both faces . L. hexandra . 


Epidermal-cells of the inferior face out¬ 
side the mestome-bundles very thick- 
walled with narrow lumen . ... L. lenticularis. 

f L. oryzoides . 

Epidermal-cells very warty. 4^1' V tr & zntca ' 

] L. ?nonandra. 

[ L. lenticularis. 


Epidermal-cells often perfectly smooth L. hexandra. 
Mestome-bundles. 

From one to three small bundles above 

the midrib * .X. oryzoides . 
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I L. hcxandra. 
L. Virginica . 
Z. Icnticidaris 

Sometimes no small bundle above the 

midrib. L. monandra . 


Parenchyma-sheath chlorophyll-bearing in 
all the mestome-bundles excepting the 

median-ones. J lenticulans. 

( L. oryzoides. 

Mestome-sheath thin-walled . . . * i Y Y 2r g inic<Xm 

L. hcxandra . 


MesophylL 

Separated in groups by large uncolored 

parenchyma. hcxandra. 


Colorless parenchyma . 

Forming groups which connect the bulli- 

form cells of the superior and inferior 

face. L. hexandra . 

£ 7 . S. Deft of Agriculture , Washington , 79 . C. 

Explanation of Plate XXVI. 

Sections of leaves of Leersia hcxandra , L.lcnticularis> L. Virginiia 
and L. 7 nonandta. 

Fig. 1. L. hexandra (North Carolina). Transverse section of the 
middle of the blade. The black part represents the mesopkyll. x 75* 
-—Fig. 2. Same species (Texas). Transverse section, showing the bull- 
iform cells and the colorless parenchyma between two mestome- 
bundles. S. F the superior face. X 320.—Fig. 3. The variety depart - 
perata of L. hcxandra (Florida). The base of a hair from the inferior 
face of the blade, x 320. 

Figs. 4-6. Leersia tenth ularis. 

Fig. 4. Transverse section of the middle of the blade, x 75-—Fig. 
5. Bulliform and thick-walled epidermal-cells; the last from under¬ 
neath a mestome-bundle. X 320. —Fig. 6. Colorless parenchyma 
from the midrib, bordering on the mestome-sheath (JIL S.). x 320. 

Fig. 7. Leersia Virginica. Transverse section of the middle of the 
blade, x 75. 

Figs. 8~io. Leersia monandra. 

Fig. 8. Specimen from Texas. Transverse section of the middle of 
the blade, X 75.—Fig. 9. The median mestome-bundle;/. F., the in¬ 
ferior face, M. S., the mestome-sheath. X 320.—Fig. 10. Specimen 
from Florida. A small mestome-bundle above the midrib, surrounded 
by a mestome-sheath (M. S ,), but only containing leptome. X 320. 







Daniel Cady Eaton. 

GEORGE E. DAVENPORT. 

WITH PORTRAIT, PLATE V£YIA 

The death of this eminent pteridologist, who has been for 
so many years our leading authority on the ferns, will be felt 
most keenly by all who love those beautiful plants with which 
his name has been so long associated that we cannot think of 
them without thinking of him, and it will be a long time, a 
very long time before we become reconciled, if we ever do, 
to his loss. 

There are always some with whom one does not like to as¬ 
sociate thoughts of death. The places which they fill and 
adorn seem to be so essential to the good and happiness of 
others that we wisn to think of them as being always with us, 
an ever living presence. But when the sudden taking away of 
such awakens us, however rudely, from this dream, and when 
the shock of the blow which stuns for the moment passes 
away, we happily find that we aie left with the heritage of a 
memory sweeter and more precious far than even the living 
presence, and with a richer benediction that is immortal in its 
influence. Among such we can always think of Prof. Eaton 
as a conspicuous example. 

Charles C. Frost, of Biattleboro Vt , who made his name 
famous as a botanist while working at his trade as a shoe¬ 
maker, once told a friend of the writer that Prof Eaton fiist 
had his attention called to the terns during a woodland stroll 
by the young lady to whom he was engaged, and who sub¬ 
sequently became his wife; and that the desire to aid her 
led to his becoming so much interested in the feins as to make 
of their study the specialty which has given to his name the 
reputation it has since borne. If this be true, we owe to her 
an everlasting debt of gratitude, and our hearts will go out to 
her with stronger and deeper sympathy in the great sorrow 
which has come to her now. 

It is certain, however, that Prof. Eaton must have inherited 
a love for botany. His grandfather, Prof. Amos Eaton, of 
the Rensselaer Institute, Troy, N. Y., was one of the pio¬ 
neers of American botany. He published between the years 
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1816 and 1840 a number of important botanical works that 
ran through several editions, including some catalogues of 
local floras, a botanical grammar and dictionary, botanical 
exercises, and manuals ol the northern states, and of the 
United States, the latter, revised in 1840 in conjunction with 
J. Wright, being known as the *‘eighth edition of Eaton’s 
Manual.” His father, General Amos B. Eaton, a distinguished 
military officer, was also interested in scientific pursuits, and 
made some fern collections that were subsequently included 
in his son’s account of “The ferns of the southwest,” pub¬ 
lished in Wheeler’s report in 1878. So that Prof. Eaton may 
be said to have been well equipped by inheritance for the 
work which he had undertaken to do. That he rendered a 
good account of the talents thus entrusted to him is evident 
from the splendid record which he has left for others to ad¬ 
mire and emulate. 

It is probably not generally known that Prof. Eaton had a 
cousin younger than himself, bearing precisely the same name, 
who was for some years professor of the history and criticism 
of art at Yale. In consequence of this fact the two profes¬ 
sors have sometimes been confused. It is probably for this 
reason that the erroneous statement of his having been born 
in Johnstown, N. Y., has been published, as well as the state¬ 
ment that his name appears on the Yale “roll of honor” as 
private in the seventh New York regiment, although he did 
serve for several years as inspector of stores at New York 
city in the United States commissary department during the 
war. 

Prof. Eaton was, however, born at Fort Gratiot, Michigan, 
September 12, 1*834, and was the son of General Amos B. 
Eaton and Elizabeth ScUlcn, of Rochester, New York. His 
father distinguished himself in the Seminole and Mexican 
wars, becoming major by brevet after Buena Vista, and sub¬ 
sequently brigadier-general. 

lie entered Yale College in 1853, and graduated in 1857 
with a class noted subsequently for its distinguished mem¬ 
bers. A year previous to his graduation he contributed to 
the American Journal of Science a short paper on “Three 
new ferns from California and Oregon.” Immediately after 
graduation he entered Harvard as a member of the Lawrence 
Scientific School, where he began the systematic study of 
botany under Prof. Asa Gray. 
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Here was formed that intimacy and friendship between two 
kindred natures which continued without interruption until 
the death of Dr. Gray, and which led him to dedicate to his 
revered instructor and friend, his magnificent work on 4 ‘The 
Ferns of the United States of America and British North 
American Possessions,” published in 1879-80. 

In i860 Prof. Eaton received the degree of bachelor of 
science from Harvard, and in 1864 he was elected professor 
of botany at Yale, with duties chiefly in the Sheffield Scien¬ 
tific School, where he remained until his death. 

Previous to this time he had published papers on the ferns 
of Japan, and eastern Cuba, and contributed the chapter on 
Filices to Chapman’s ‘‘Flora of the southern United States.” 
During the thirty-one years of his professorship at Yale he 
published more than sixty papers, mostly on the ferns, 
mosses and algse, with an occasional diversion, as in his 
“Vegetable fibres in an oriole’s nest;” “Tea, coffee, and 
chocolate; their nature and their effects;” and his botanical 
definitions in Webster’s “International dictionary,” 

In 1867 he elaborated the ferns for the fifth edition of 
Gray’s “Manual of the botany of the northern United 
States,” and the “acrogens” for Gray’s “Field, forest and 
garden botany” a year later, continuing the revisions through 
all subsequent editions of those works to the present time. 

Two of his most important works of this period were his 
report on the Composite in Watson’s “Report on the botany 
of the geological survey of the fortieth parallel under Clar¬ 
ence King,” published in 1871, and his splendid elaboration 
of the ferns for Lieut. Wheeler’s “Report on the United 
States geological surveys west of the 100th meridian,” pub¬ 
lished in 1878. It was in this latter, work that Notholtcna 
Hookeri was elevated to specific rank and dedicated to Dr. 
Hooker who had previously treated it as a variety of N. Can¬ 
dida under the name of fido-palmata. The entire scope of 
this elaboration was broadened so as to include all the ferns 
known to have been collected west of the 100th degree of 
longitude, and south of the 40th degree of north latitude, 
under the head of the “Ferns of the southwest.” 

This work was supplemented later on by an elaboration of 
the vascular cryptogams for the “Botany of California” pub¬ 
lished in two volumes under the direction of Sereno Watson. 
One of the writer’s botanical treasures is a nearly complete 
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proof copy of Prof. Eaton’s share of this work from his own 
hands. Not the least valuable of Prof. Eaton’s many papers 
have been his notes on 4 'New and little known ferns of the 
United States,” which have appeared inthe Bulletin of the 
Torrey Botanical Club from time to time, and which have al¬ 
ways been anticipated eagerly by botanists, while his check 
list of ferns has been invaluable as a medium for exchanges. 

Latterly he has been engaged with Edwin Faxon and oth¬ 
ers in preparing for distribution fascicles of the sphagna, and 
from January, 1891, to April, 1895, has contributed reviews 
of botanical works to The Nation . 

A cortiplete enumeration of his many papers, or an extended 
notice of even a portion of them here is out of the question 
in a notice necessarily brief, however much one might be in¬ 
clined to dwell upon it, but it is not too much to say that the 
one monumental work by which he will always be best and 
most popularly known and remembered is the grand work on 
our Noith American ferns published in two superb volumes in 
1879-80. It is much to be regretted that a third volume 
could not have been added to that splendid publication, to in¬ 
clude the fern allies, out of the abundant material which has 
accumulated since the last part was issued. 

Of Prof. Eaton’s personality it is not possible to speak ex¬ 
cept in the very warmest terms of admiration. His was a 
regal nature possessing that true nobility of soul which sub¬ 
ordinates self wholly, and is ever ready to acknowledge and 
correct errors of judgment. 

It was this quality, the readiness with which he would al¬ 
ways reconsider and carefully weigh evidence for or against 
any position he may have taken, that endeared him to the 
writer, who, though seldom having the pleasure of a personal 
meeting, yet through frequent correspondence extending over 
a period of some twenty years, had come to entertain for him 
the very highest regard. 

It has been well said of Prof. Eaton that he was ever ready 
to aid those seeking light. "He was singularly but unob¬ 
trusively helpful in every social relation, generous and tender 
in his charities, and always eager with some self-sacrificing 
act of neighborly kindness.” 

For the passing away of such a man there can be but one 
sincere feeling, that of deep regret, and sympathy for those 
who remain. 

Medford , Mass. 

25—Vol. XX.—No. 8. 



The nomenclature question. 

A further discussion of the Madison rules. 

In the preceding number of the Gazette, Mr. Covillc at¬ 
tempts to waive an objection to the Madison rules, on the 
ground that the occurrence of such cases as I had presented, 
was a matter of “almost ridiculous improbability. ” To prove 
his point he has referred to the union by Dr. Kuntze of vari¬ 
ous genera with Aster, implying that it did not lead to the 
results depicted. It scarcely need be said in reply that of 
course it did not, because Dr. Kuntze did not follow the Mad¬ 
ison rules. If on the other hand Mr. Covillc means to say 
that the Madison rules, if applied to this combination of 
genera, would not have led to a number of just such cases as 
I have illustrated, he is greatly in error. To prove this state¬ 
ment the following examples may be cited. 

Dr. Kuntze transfers to Aster, among many other species, 
Aplopappus Chamissonis DC., A. Palmeri Gray, A. Parryi 
Gray, A . spinitlosus DC., A. Watsoni Gray, A. Hallii Gray, 
and Solidago litoralis Savi. All of these species had specific 
names, which duplicated younger specific names already in 
Aster, so that if the Madison rules had been followed the 
seven species of Aster with later names would all have been 
rechristened and, as I have pointed out in a former paper, 
could never, consistently with the Rochester and Madison 
rules, regain their original names, no matter how soon the gen¬ 
era were again separated. Having thus shown seven cases in 
point in the very example cited by Mr. Coville to prove their 
non-existence, I may leave it to the botanical public to judge 
whether the occurrence of such instances is of ridiculous im¬ 
probability and whether Mr. Coville has really made any sat¬ 
isfactory answer. 

In place of further argument, my critic has attempted to 
give to the discussion an unwarranted personal turn, which 
I greatly deplore. He accuses me of making a “deprecia¬ 
tory allusion to the botanists of the Madison meeting of 
the American Association both as to their number and their 
standing." The only portion of the paragraph, which he 
cites, which could possibly be so falsely interpreted, is as fol¬ 
lows: “Considering that the ‘List of Pteridophyta and Sper- 
matophyta’ has not to my knowledge received as yet the 
formal sanction of any considerable or representative body of 
American botanists,” etc. When I wrote this I certainly had 
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not the remotest thought of its being applied to the Madison* 
gathering, and I can scarcely see how my critic can maintain 
that my words have the compromising purport which he 
ascribes to them. Certainly the “List” has not received the 
formal sanction of the Madison conference, for the simple rea¬ 
son that it was not published, nor in great part even written, 
until long after the Madison meeting, so that no one, who 
gave my statement a moment’s thought could have read into 
it any slur upon the members of the Madison convention. It 
is a well-known and generally established custom for assem¬ 
blies of all sorts to refer work to committees, but the results 
of such work cannot be said to have received the formal sanc¬ 
tion of the body until the committee has made its report, and 
the report has been accepted. 

While Mr. Coville’s examples of the doctrine of homonyms 
are lucid, the felicitous effect of that theorem is not yet ap¬ 
parent to all. The case may be presented in the following 
somewhat modified form. When it is found that a valid spe¬ 
cies has by chance received the same name as an older defunct 
one, relegated to synonymy, the former is, according to the 
doctrine of homonyms, to have its name changed at once, 
while according to the usage now prevalent in all foreign 
countries and among a number of our own botanists, such a 
valid species would be allowed to retain its name until there 
was a practical reason for changing it. This reason could in 
general only be the revival of the older homonym as a good 
species, which would certainly not occur oftener than once in 
four or five times, so that there would in most cases be no 
occasion for change at all. That the former course, which 
makes a host of premature changes many of which need never 
be made, is conducive to greater stability is, to say the least, 
not self-evident. Mr. Coville advocates immediate renaming 
in case of all such homonyms for the rather singular reason 
that future specialists doing critical work may not have to 
disturb nomenclature. But would it not be safer to entrust 
such changes to the specialist when he has in due time demon¬ 
strated that they are necessary than to the enthusiastic 
reformer, whose basis of action is only a theoiy of botanical 
language as yet endorsed only by a small part of the active 
botanists of the world? Certainly we should scarcely need 
a better example of the difference between the theoretical 
and practical in nomenclature, a distinction already brought 
out in the recently published recommendations and quite clear 
to many of our American botanists.—B. L. ROBINSON. 



BRIEFER ARTICLES 

Deanea, a new 3011ns of Umbcllifci<0 fiom Mexico— (Wjih pi ail 
xwii j—We have just completed a lepoit upon what is puhaps 
the largest and most valuable collection of UmbelhiciEe evu made m 
Mexico This collection, the joint work of Mi E. W Nelson, of the 
Depaitment of Agncultuie, and of the veteian collectoi, Mi C G 
Prmgle, of the Giay Heibanum, compnses moie than fifty species and 
contains foui undescnbed geneia One of these, Ncojocja, has le 
centl) been published by Mr W Botting Hemsley, of KcwGaidtns 
We now piesent a description and lllustiation of a second one 

Deanea, n gen (Peuctdane;e )—Calyx teeth obsolete FiuiI oval, 
glabrous, with 2 paited carpophoie and bioad conical stylopodium 
beanng a shoit style Carpel, with doisal and mteimediate nbs thick¬ 
ened, fihfoim, lateral wmgs bioad and thm, sunounding the fiuit 
Oil-tubes, one to three m the intervals, six to eight on the commis- 
suial side Seed strongly flattened, the face with a narrow sulcus 
which connects with a nairow cavity extending lateially across the 
face of the section, making a stiongly involute seed —Shoit caulescent 
perennials, with filiform 01 tubeious roots, ternately 01 pmnatcly dis¬ 
sected leaves, mvolucie wanting or of a single biact, mvolucels of 
small linear bractlets, and pm pie floweis 

There is a general lesemblance in habit to Rhodowadium Watson, 
but the obsolete calyx-teeth, moie prominent stylopodium, and espe¬ 
cially the peculiai cavity of the seed face, plainly sepaiate it A/ mas* 
cmdum Watson has a somewhat similar seed-face, but its species aie 
high caulescent, even shrubby plants, with much laiger and moie 
prominently ribbed fruit, depressed stylopodium and shoit calyx- 
teeth. 

The genus is dedicated to Mi Waltei Deane, of Cambndge, Mass, 
whose interest in American botany and botanists deseives commem¬ 
oration 

Deanea nudicanlis, n sp —Shortly caulescent or acaulescent, 3 to 5*° 
high, from thick branching roots radical leaves dark green, two to 
three times ternate, leaflets ovate, lobed and toothed, acute, glabrous, 
stem leaves reduced to inflated sheaths, with one to thiee small leaf¬ 
lets, often opposite fruiting rays (three to eight) spreading, 2 5 to $ m 
long, slightly scabrous on the angles pedicels 3 to 6 mm long fruit 5 mm 
m diameter; wmgs thin, as broad or half as broad as body, oil-tubes 
three to four m the intervals, six on the commissural side 
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Collected by Mr. C. G. Pringle, on the Sierra de San Felipe, alti¬ 
tude, 7,500 to io,ooo n , May 28, iSQ4,and August 3, 1894, no. 4,663; and 
by E. W. Nelson, on the Sierra de San Felipefat an altitude of 10,000 
to ri,ooo ft , September 20 to 30, 1894, no. 1,087. 

Dc&iwa liiberosa n. sp.—Shortly caulescent, 5 to 7.2 tluj high, from a 
globose tuber; leaves twice pinnate; leaflets sharply toothed or cleft 
into linear segments, slightly scabrous beneath: peduncle 2 to 3 dm 
long: rays five to eight, unequal, 1.2 to 5 un long; pedicels 2 ,nra long: 
fruit about 6 nuu in diameter; wings thin, about as broad as body; oil 
tubes one to three in the intervals, six to ten on the commissural side. 

Collected by Mr. C. G. Pringle in low meadows, valley of Toluca, 
Mexico, Oct. 3, 1892, no. 4,295. This plant was distributed by Mr. 
Pringle as a Rhodosciadium .— John M. Coulter and J. N. Rose, Lake 
Forest and Washington . 

Explanation of Plate XXVII.—Fig. t. flowering specimen; fig. 
2, fruiting umbel; fig. 3, dorsal view of carpels; fig. 4, cross section of 
the same; figs. 3 and 4, somewhat enlarged. 

The pignuts.—There is some question as to the exact dibtribution 
of the common pignut {Ccuya porcina or Hicoria glabra) and the 
related Carya or Hicoria microcarpa , and the undersigned will be 
grateful for herbarium specimens and especially nuts with their husks, 
representing both. In the recently published seventh volume of Pro¬ 
fessor Sargent's Silva, the range of glabra is given as southern Maine 
to southern Ontario, through Michigan to southeastern Nebraska, 
southward to the shores of the Indian River and Peace Creek in Flor¬ 
ida, and to southern Alabama and Mississippi, through Missouri and 
Arkansas to eastern Kansas and the Indian Territory, and to the val¬ 
ley of the Nueces River in Texas. H microcarpa (treated in the Silva 
as a variety of glab/a t under the varietal name odorata) is said to occur 
in eastern Massachusetts, Connecticut, eastern and central New York, 
eastern Pennsylvania, Delaware, the District of Columbia, central 
Michigan, southern Indiana and Illinois, and Missouri.— William 
Trelease, St Louis , Mo . 



EDITORIAL. 

Under the caption “American nomenclature,” the editor of the 
Journal of Botany prints in the July number a portion of a private let¬ 
ter from some American correspondent in which occurs the following: 

“The only two botanical journals are controlled by reformers. 

. . . The journals in question will not accept articles which give 

a true account of what has been said against the American system in 
Berlin and Vienna. A notice stating the facts was sent to Science , and 

. . . suppressed. It was then sent to the Botanical Gazette, 
but was declined.” 

Inasmuch as the editor has sufficient grace to recognize this charge 
of suppression of the truth as a serious one, it would seem to have 
been his duty to determine whether it was true or false before pub¬ 
lishing it. He could hardly have failed to observe that the Gazette 
has been publishing articles adverse to the reform movement in no¬ 
menclature, and had he re-examined them he would have found four 
of the six on this topic by opponents of reform and only two in favor 
of it. Another, likewise adverse, is published in this number. We 
challenge our readers to say whether this shows a spirit of fairness or 
a desire to suppress discussion. Does it even indicate an inclination 
to refuse “articles which give a true account of what has been said 
against the American system?” 

So much the editor of the Journal could have inferred from the ac¬ 
tion of the Gazette. It is enough to raise at least a presumption that 
his correspondent’s statement was untrue. But he prefers to assume 
that what the Gazette has rejected has been rejected for the purpose 
of suppressing the truth. 

As a matter of fact the Gazette has rejected but one article on 
the subject of nomenclature. The article “suppressed” by Science was 
rejected bv us because it contained numerous objectionable person¬ 
alities. In returning the MS., we took pains to inform the author that 
we objected only to the personalities, not to his opinion on nomencla¬ 
ture, and that if the personalities were eliminated the paper would be 
accepted. When the MS. was returned to the editor, however, it had 
been so greatly amplified that it would have filled at least thirteen 
pages of the Gazette. It was therefore returned to the writer with a 
request to condense it, and he was offered any space up to five pages 
(about the space required by the original paper), but he declined to 
alter the MS., and finally withdrew it. 

It is difficult to believe that awish to be fair to what he is pleased 
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to call “the arbitrary dicta of certain American botanists” animates 
the utterances of the editor of the Journal of Botany. If it does it is 
at least curious that two scientific men should come to such opposite 
conclusions upon the same facts as do Mr. James Britten and a stren¬ 
uous but gentlemanly opponent whose name we withhold but whose 
voluntary words we are permitted to quote: 

“I have greatly regretted the ill-natured statements of J. Britten, 
especially those m which he implies that there has been any unfair 
suppression of opinion by the Gazette. I am confident that what- 
ever has been rejected by the Gazette has been refused for the best 
reasons and for the sake of harmony and the best good of all con¬ 
cerned.” 


CURRENT LITERATURE. 

The fertilization of Flanders flowers. 1 

In the first part of the introduction the author gives a review of the 
literature of fertilization and pollination, considering the works of 
Camerarius, Koelreuter, Sprengel, Darwin, Hildebrand, Delpino, 
Axel), Muller, Loew, Burck, Weisinann, Wallace, and others. In the 
second part it is insisted that too much importance has been attached 
to the colors of flowers, and that many characters regarded as adapta¬ 
tions to insects can be otherwise explained. This part also contains 
a discussion of the Knight-Darwm law, and of the theory of Naegeli, 
and observations on methods of elucidation of floral mechanisms. 

The body of the work, (pp. 130-562), contains descriptions of the 
indigenous, and some cultivated, species, original and accompanied by 
many original illustrations, or based on the authority of persons cited. 
The insects observed on flowers of the entomophilous species are 
given in each case. The remainder of the work is concerned with 
general considerations and is followed by a resume in French. 

The region is characterized by being low, having numerous slow 
streams, frequent rains, fertile soil, mild winters, and summers of 
moderate heat. There are many anemophilous plants, 215 in a total 
of 675 species, and few flower-loving insects. In a region which is 
said to be the most densely populated of the most densely populated 
country of Europe, the influence of man must be considerable, and 
this factor is justly estimated by the author. 

MacLeod records the results of extensive observations upon the 

1 McLkod, Dr Julius —Over de bevruchting der bloemen in het Kerapisch 
gedeelte van Vlaanderen. pp. (1-694). Figs. 125. Ghent. 1894. Reprint 
from the Botanisch Jaarboek 5 : 156-452 1893,—6: 119-512. 1S94. 
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phenological positions of the anemophilous flowers, as well as the en- 
tomophilous flowers and anthophilous insects. It may be worth while 
to compare these results with those obtained in Illinois, as regards the 
seasons of some dominant families, giving the number of species in 
bloom in each month. In the following table, under each family, the 
first figures are for Flanders, the second for Illinois. 


Family. 

No 

f A 

Mar. 

Ap>, 

Jlay 

June 

July, Aug . Sept. 

Liliace.e. 

■ \ 

11 

.. 

2 

8 

6 

2 

2 

1 



17 

I 

9 

12 

6 

3 


•. 

Orchidace.l .... 

. \ 

11 



3 

10 

7 

.. 




6 



4 

2 

I 

.. 

1 

Polygonum . . . 

j 

10 


.. 

I 

4 

10 

9 

6 


1 

11 




3 

8 

11 

11 

Ranunculace.e . . . 

• 

19 


5 

IS 

17 

13 

9 

5 


1 

19 

3 

11 

H 

10 

4 

2 


CRUCIbER.E . . . 

. A 


1 

13 

25 

28 

19 

14 

9 


t 

13 


9 

12 

7 

5 

3 

3 

ROSACE.E . . . . 

. A 

24 


8 


19 

12 

9 

3 


( 

23 


8 

16 

14 

8 

4 

4 

Leguminos.e .... 

. .) 

3 i 

1 

2 

14 

27 

26 

23 

17 


( 

37 


2 

7 

12 

20 

25 

16 

Umbeluferx . . . 

• • \ 

26 



7 

16 

23 

23(0 

13 


1 

19 


4 

12 

12 

6 

4 

3 

Gentian ACE.E . , . 

. J 

6 


.. 

1 

2' 

5 

5 

4 


( 

4 



1 

1 

1 

1 

2 

Borraginace.e . . . 

. .( 

11 


1 

10 

11 

8 

5 

4 


I 

4 

1 

3 

3 

2 

1 

1 

1 

Labiate. 

. A 

28 

2 

5 

8 

18 

24 

24 

20 


i 

23 


.. 

3 

8 

16 

18 

18 

SCROPHULARIACE.E . . 

. s 

27 

2 

5 

12 

22 

24 

19 

13 



20 


3 

8 

9 

8 

IX 

9 

Composite .... 

• 

u 

4 

5 

9 

32 

63 

60 

49 


1 

86 


3 

9 

17 

4i 

64 

75 


A comparison of the groups will show that the maxima of the more 
highly specialized approach more nearly those of the less highly spe¬ 
cialized than is the case in Illinois. Several families show June max¬ 
ima, which is not true of any of them about Carlinville, Ills. The 
curves given in the American Naturalist, Feb. 1895, arc based on the 
actual phenological positions of the plants as indicated in lines repre¬ 
senting the blooming periods. This gives quite different results from 
, those obtained by estimating the number of species in bloom during 
the month. For example, in the table I give nine species of Scroph- 
ulanacese in bloom in June. There are three species which go out of 
bloom early in the month and three which come in late, and these are 
separated by an interval in which only three species are in bloom. 
My curve for Scrophulariacese, therefore, shows a June depression. 
It will be observed that the maximum number given by MacLeod ap- 
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proaches more nearly the total number of the species in each group. 
This seems to indicate long blooming seasons, for it is not often that 
these numbers approximate except when the seasons are long, so as to 
bring most of the species under the maximum point. Long seasons, 
on the other hand, may indicate that the natural conditions of com¬ 
petition have been disturbed and that the plants are assuming the 
habits of introduced plants. As a rule, modification of the flowering 
season must result inevitably in an alteration in the character of the 
insect visits. 

The seasonal development of the insect groups resembles what I 
have observed for Illinois. The lower Hymenoptera(allotropic) reach 
their maximum in June, while my observations indicate a maximum 
in July, and it may prove to be even later. The hcmitoope Diptera 
agree in showing a late maximum, but in Illinois the Syrphidse pre¬ 
ponderate early. 

Warming has shown that in Greenland, where flower insects are 
less abundant, the plants with rich vegetative reproduction are 
adapted to cross-pollination, while those lacking this power of multi¬ 
plication are self-pollinating. The former may hold their own, at 
least for a considerable time, if pollination fails, but in the latter fail¬ 
ure to pollinate must soon result in extinction. According to Mac¬ 
Leod certain sacrifices must be made in order to attract insects. The 
materials which serve for the production of nectar and attractive 
odors are derived largely from reserves which the plant holds when 
the flowering season commences. If these reserves are considerable, 
the plant will attract numerous insects and will become adapted to 
cross-pollination. If, on the other hand, the reserve materials are 
slight, the plant can use only a small part of them for the attraction 
of insects, a greater part being reserved for the nourishment of the 
fruit and seeds. The expenses in that direction being limited, the 
flowers are less likely to be visited by insects, and accordingly will 
self-pollinate more frequently. For this reason, the author divides 
the plants into two sets, capitalists and proletaires, the former con¬ 
sisting of trees, shrubs, herbaceous perennials, biennials and some 
annuals, the latter containing most of the annuals. It is admitted 
that a reduction of capital results from a shortening of life, in wl^ich 
man is an important factor. The proletaires are found almost exclu¬ 
sively upon cultivated lands where as a rule it is impossible for the 
capitalists to endure. They offset the disadvantages arising from the 
continual disturbances of the soil by a great fertility. On lands which 
for some time are not disturbed by cultivation MacLeod observes that 
the proletaires are rapidly crowded out by the capitalists. The self- 
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pollinated plants thus show an advantage over the cross-pollinated 
only under the pseudo-ecological conditions induced by the hand of 
man. This disposes of one of the objections of the apostles of self- 
pollination who have long been distinguished for a facility m mixing 
heterogeneous data. 

On the relation between the mode of pollen transfer and the struc¬ 
ture of fruits, the author calls attention to the fact that m wind-pollin¬ 
ated plants, in a great majority of cases, the fruit is one-seeded or few- 
seeded, while among entomophilous plants the fruit is commonly 
many-seeded. This is explained as owing to the fact that in the Litter 
case the pollen is more readily carried m quantity sufficient to fertilize 
many ovules. Among the indigenous plants Papains and Junius are 
the only anemophilous species which are polyspermous. The case of 
Juncas may be explained by the fact that many of the species can self- 
poilinate. That of Populus may be accounted for on the hypothesis 
that the plants are descendants of entomophilous forms. I suspect 
that this hypothesis may be shown to be quite probable. Warming 
has observed that in the Arctic regions Salix shows a disposition to 
resort to aneraophily, and this will support us in the supposition that 
Populus has gone through an entomophilous stage. To the indirect 
agency of insects, therefore, it seems that we must attribute the devel¬ 
opment of the great variety of polyspermous dehiscent fruits. The 
theory suggests that the union of many pollen grains in compact 
masses, as a favoring condition, may explain the development of a 
high degree of polyspermy in the orchids. 

MacLeod has produced an admirable work which well deserves be¬ 
ing cited by Willis 1 as a model of this kind of investigation.— Charles 
Robertson. 

•Minor Notices. 

Another volume in the botanical series of Ostwald’s Classics 8 in¬ 
troduces the reader to Andrew Knight 11 and his writings. Six of 
Knight’s interesting articles from the Transactions of the Royal So¬ 
ciety, beginning with that most famous one of all which proved that 
roots and stems take their position in response to gravity, are given, 
followed by a brief sketch of his life, notes by the translator, and an 
enumeration of 93 titles of articles on plants published between 1795 
and 1838. Knight wrote in a very attractive way, and for many, rea¬ 
sons these essays are rightly considered classical. This neat little vol¬ 
ume merits a warm reception from the public. 

'The Natural History of the Flower. Natural Science 4 : 351. My 1894. 

•Earlier numbers are reviewed in this journal, 19 : 207. 

3 Knight, Thomas Andrew. —Sechs pflanzenphysiologische Abhandlungen,- 
(1803-1812). Uebersetzt und herausgegeben von H. Ambronn. Ostwald’s Klas. 
siker der exakten Wissenschaftea, Nr. 62. 12 mo. pp. 63, Leipzig, Wilhelm 

Engelmann, 1895. 




NOTES AND NEWS. 


Dr. G. T. Peirce, who has been reading in the botanical libraries at 
Harvard during the past year, takes the place of Prof. Mottier in In¬ 
diana University while the latter goes abroad. 

Mr. W. C. McDonald of Montreal has presented thirty-five acres 
of ground, conveniently situated and suitable, for the use of the 
botanic garden in connection with McGill University. 

Daniel Cady Eaton, professor of botany in Yale University, died 
at his residence in New Haven, Conn., on June 29th, after a long ill¬ 
ness. A biographical sketch is printed elsewhere in this number. 

Mr, B. M, Duggar and Mr. W. H. Rush have received the degree 
of Master of Arts from Harvard University. Mr. Duggar is to join the 
staff of the Agricultural Experiment Station, Champaign, Ill., and 
work on entomogenous fungi; Mr, Rush goes to Washington Univer¬ 
sity, St. Louis, Mo., as general instructor in botany. 

The celebrated Japanese lac with which the finest lacquering is 
done is produced from the latex of species of Rhus. M. G. Bertrand 
has pointed out (Compt. Rend. 118:1215. 1894) thatjhe hardening and 
blackening of this material, upon which its use as lac depends, is not 
due to a sudden oxidation alone, but also to the operation of a fer¬ 
ment, laccase. 

Dangeard thinks that he has discovered the sexual process in As- 
comycetes. In Pezizci vesiculosa he has seen two thick filaments lying 
near each other, and at the tip of each a terminal cell with a nucleus 
is cut off. These cells copulate and their nuclei fuse. Then the 
“egg” thus fertilized sends out a prolongation which becomes an ascus 
into which the nucleus wanders and divides to form the spore nuclei. 
Cf. Compt. Rend. 118; 1065. 1894. 

Henry Holt & Co:announce the publication in December of the 
second volume of Beal’s “ Grasses of North America.” This volume 
is to contain descriptions of about 1,000 species and varieties of 
grasses, native and introduced, with carefully drawn illustrations of at 
least one species of each group, together with a chapter on the geo¬ 
graphical distribution of the plants of this family and a list of some 
of the most important contributions to their study. 

The doctor’s degree was conferred upon three candidates in 
botany at the recent Harvard commencement. The recipients were 
E ; A. Burt, thesis: The development of the receptaculum in the Phal- 
loideoa; B. M. Davis, thesis: Considerations on the carposponc type of 
reproduction; H. M. Richards, thesis: On some points regarding the 
morphology and parasitism of certain (Jredinere. Dr. Burt goes to 
Middlebury College, Middlebury, Vt., as Burr professor of natural his¬ 
tory; Dr. Davis to Chicago University, as instructor in cryptogaraic 
botany. Dr. Richards has been appointed to a Parker travelling fel¬ 
lowship, and is to study abroad, at Leipzig. 
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An interesting Ustilago on Zizania latifolia was described by 
p. Hennings in Hcdwigia ( 34 : 10). It is sold in the markets of Ton¬ 
kin as a vegetable. In the May number of the Tokyo Botanical 
Magazine K. Miyabe gives an account of it as it appears in Japan, 
where it is gathered and sold, but not for eating. Japanese women 
color the eyebrows and hair with the spores mixed with oil. The 
spores are more largely used in the lacquer industry to produce 
rusty colored wares by mixing with lac. The smut is also interesting 
for its development. It starts in the terminal meristem when the 
shoot is young. The culm remains short, but the spore mass enlarges 
to four or five inches in length and three fourths of an inch in thick¬ 
ness. The spores are massed into peculiar small granules m cavities 
in the tissues of the host. 

Eriksson’s studies on the forms of rusts on cereals deserve special 
attention. In collaboration with Henning he has already 1 called at¬ 
tention to the extensive development of forms among the different 
species. These forms differ not only in slight morphological charac¬ 
ters, such as the structure or dimensions of the spores, but also in 
the fact that infection with uredospores from a certain species of grass 
will be efficient in producing disease in the same host species, and not 
as a rule in other species of grasses. In a later paper 2 he shows 
that in five species of Puccmia, growing on thirty-five speoes of 
glasses, twenty-two forms can be separated with greater or less cer¬ 
tainty. The correctness of such distinctions has been sustained by 
the negative results of experiments in which he sought, by using the 
aecideal form as a bridge, to transfer the forms to other hosts than 
those to which they are specially adapted. It will be readily seen 
that these experiments open up questions of great physiological and 
taxonomic significance. 

On account of serious financial difficulties and a distrust of the 
progressive and enlightened educational policy of President John, the 
trustees of DePauw University, at Greencastle, Indiana, have forced 
the resignation of the president and set about a return to the old paths. 
The department of biology having been founded by Dr. John was 
among the ‘first to suffer. It was summarily abolished, the announce¬ 
ment being made, without previous warning, only the day before com¬ 
mencement. From a professor of zoology and one of botany at the 
beginning of the last college year, the instructional force is reduced to a 
single tutor, who is expected to give instruction in the elements of 
both sciences. Dr. Lucien M. Underwood, whose ability and success 
as professor of botany have won him the high esteem of both faculty 
and students, has sailed for Europe and will return in the autumn 
with his family, who have spent the past year in Germany. Pie will 
take up his residence in Syracuse, N. Y. 

1 Zeits. f. PiL-Krankh. 4 : 71. 1894. 

1 IJeber die Specialisirung des Parasitismus bei den Gefcreiderostpilzen. Ber. 
d. dent bot. Gesells. 9 : 291. 27 D n 
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Development of Vegetable Physiology . 1 

* 

J. C. ARTHUR. 

There is a certain fitness in bringing before the section of 
this Association which has been most recently established 
some account of that department of botanical science which 
is one of the latest to be brought into notice as a grand divis¬ 
ion of the subject. For vegetable physiology, the topic which 
is to engage our attention, is like a western or African do¬ 
main, long inhabited at the more accessible points, more 
or less explored over the larger portion, but with undefined 
boundaries in some directions, and with rich and important 
regions for some time known to the explorer, but only now 
coming to the attention of the general public. In fact, our 
domain of vegetable physiology is found to be a diversified 
one, in some parts by the application of chemical and physi¬ 
cal methods yielding rich gold and gems, in other parts com¬ 
ing nearer to every man’s daily interests with its fruits and 
grains. Thus it comes about that, before the public is well 
acquainted with the name of the science, it has differentiated 
itself into two or three sciences, having quite separate objects 
in view. 

It is the purpose of this address to acquaint you with the 
growth and present outlines of the group of sciences, which, 
for convenience, are included under the heading of vegetable 
physiology, and also to show why they deserve recognition as 
important constituents of a liberal education along with other 
natural sciences. The point of view at all times will be that 
of the American botanist. 

In the development of botany in America the science has 
passed through successive waves or stages of popularity, con¬ 
stantly increasing in momentum, widening its scope by evo- 

1 Vice-presidential address before section G, A. A. A. S., Springfield meeting, 
August 29, 189$. 

26—Vol. XX.—No. 9. 
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lution of new interests, and more and more exhibiting virility 
by its adaptability to the needs of the times. That botany 
has in it something that may be Lransmuted into money has 
only recently been discovered, but it is a discovery that is 
likely to work benefit not only to the practical man who 
makes application of scientific truths to commercial ends, but 
also reciprocally to the investigator who thinks only ol un¬ 
covering a new fact or establishing a new law. To adequately 
meet the requirements of modern botany in the way of labor¬ 
atories, gardens, herbaria, libraries and apparatus, requires a 
capital that not long since would have been deemed fabulous. 
The money to meet this demand of a growing science must 
be expected to come in the main as the voluntary contribu¬ 
tion of an interested public, the reciprocal response to the 
attitude of botany toward the general welfare. 

I have mentioned the economic aspect of botany thus early, 
because it is one of the significant changes which has come 
over the science within the last decade or two, and to which 
vegetable physiology in some of its features is, I venture to 
say, about to add further important contributions. Science 
no longer shrinks into the shadow of the closet for fear of be¬ 
ing implored to lend a hand at securing revenue, but steps 
forth and curiously scrutinizes every process of the practical 
world, often finding there its most fruitful fields for funda¬ 
mental research. 

The problems of vegetable physiology possess to a greater 
or less degree a special element of interest not inherent in 
those of other departments of botanical science. They em¬ 
brace the dynamical property of motion, which never fails to 
exercise a fascination over the human mind. Physiology, in 
fact, deals with what plants do, their methods of activity, 
their behavior; while the other divisions of botany treat of 
what plants are, or have been, their form, structure, and re¬ 
lation of parts. The one is the study of the organic machine 
in action, and the other the contemplation of its component 
members. 

Movement in plants does not attain the rapidity exhibited 
by animals. Some movements in both cases are ultra-visual, 
as the translocation of molecules in metabolism, the diffusion 
of gases, and in plants especially the flow of liquids. In plants 
even the movements of the organs are comparatively slow. 
While the leaves of the sensitive plant, telegraph plant, and 
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Venus’s fly-trap, and the petals of certain orchids excite the 
wonder of the casual beholder, most plant organs move too 
slowly to be readily detected without mechanical magnifica¬ 
tion. This docs not prove a detraction to the interest of the 
subject, however, as it has led to the invention of ingenious 
and complicated machines, whose numerous wheels and bands 
inspire a sense of importance, particularly appealing to a large 
class of persons in this age of machinery, and constituting an 
element in securing favorable attention from the public, while 
it adds a charm to the work of the investigator, rivaling that 
of the microscope. It is yet but the dawning of day for the 
display of mechanical contrivances as aids to botanical re¬ 
search, and the future gives promise of notable achievements. 
The names of Barnes, Anderson, Stevens, Stone, Golden, 
Thomas, Frost, and Arthur at present are representative of 
the American inventive spirit in botany. The most perfect 
and interesting pieces of apparatus yet turned out by them em¬ 
brace Frost’s and Golden’s auxanometers for recording the in¬ 
crease in length or thickness of growing organs, Thomas’s 
apparatus for recording the variation in pressure of sap result¬ 
ing from root action, Anderson’s automatic balance for regis¬ 
tering the rate and amount of change in the weight of an ob¬ 
ject, used in studying transpiration and growth, and Arthur’s 
clinostat for neutralizing the action of gravity and light, and 
his centrifugal apparatus for substituting mechanical force for 
that of gravity. 

While having in mind the public interest in our science, it 
may be well to notice the very small basis of information on 
which this interest is founded. Only the vaguest notions are 
current regarding the nutrition of plants, the uses of the 
leaves, the movements of sap, the purposes of color, and the 
means by which new positions are assumed. This ignorance 
is primarily due, of course, to the same cause which has so 
long delayed the development of the science upon the tech¬ 
nical side: the fact that almost nothing can be learned of the 
functions of plants from direct observation. In regard to the 
physiology of animals, even the lowest, much may be inferred 
by observing their behavior, and analyzing the phenomena 
from a human standpoint, but there are no obvious similar¬ 
ities between plants and the higher animals, and it is neces¬ 
sary to resort to careful experimentation and profound study 
to arrive at a fair understanding of the vital actions of plants. 
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Physiology is an experimental science, and the public must 
perforce derive its knowledge second hand without much op¬ 
portunity of verification. It must be admitted that, although 
a view of this portion of the res public a nature'' has its fascin¬ 
ation, yet the attainment of vantage ground for the smvey is 
necessarily difficult and slow. 

The term public, when used in connection with vegetable 
physiology, needs to be construed liberally. It will include, 
without doubt, some able scientists and men of liberal education. 
I may be permitted to cite an occurrence to which some in 
this audience were witnesses. Some time since the .subject 
of gases in plants was before the Association and induced an 
animated discussion. Probably half of those participating 
confounded respiration, which is a general function of all 
plants, as well as animals, under all conditions ol existence, 
with the photosyntactic function of fixation of carbon by the 
green parts of plants in the presence of sunlight. Both pro¬ 
cesses have to do with oxygen and carbon dioxide, but the i'c- 
semblance goes no further. It is an error dating back to the 
last century, when the two processes were discovered, and 
one for which botanists themselves are by no means without 
responsibility. Another error not yet dislodged from the cob¬ 
webby corners of many a well-read man’s intellectual store¬ 
house is the old fiction of a circulation of sap, so dear to those 
who desire to find analogies in plants with the physiological 
processes of animals. It is not much over fifty years since 
the learned French Academy exhibited its ignorance of vege¬ 
table physiology by awarding the grand prize to an essay 
founded upon this error; and the error still lives. 

But the general ignorance of even the best established and 
most readily apprehended facts of physiology may be justly 
extenuated when the pedagogical status of the subject is ex¬ 
amined. Botany, as a substantial part of the curriculum, 
cannot be said to have received recognized standing in the 
American educational system until the time of Asa Gray. In 
the latter part of the decade of the thirties his first text-book, 
the ‘ ‘Elements of Botany, ” appeared, and in the decade following 
the “Text-book for Colleges" and the “Manual,” all of which 
works showed a true appreciation of the best features of 
, the science and the needs of the time. They were so well 
conceived, and so much in demand, that new editions rapidly 
succeeded one another; and to the present day they hold a 
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high place in the estimation of botanical teachers. These 
works possessed a specially potent element of virility in be¬ 
ing the expression of knowledge at first hand, the words of 
the master. In so far as inspiration was drawn from foreign 
sources it came chiefly from French and English scholars, of 
whom De Candolle the eldest and Robert Brown were the 
representatives* 

A half century ago vegetable physiology, in the fulness of 
the modern meaning of the words, did not exist. Structural 
botany was then the dominant phase, and in elementary 
instruction took the shape of close attention to the form and 
arrangement of the organs of flowering plants, with the ul¬ 
terior object of being able readily to determine the names of 
the plants of the field. Even then physiology presented some 
attractive features, but they appeared largely extra-territorial, 
as the title of the book from which most of us received our 
early botanical pabulum testifies: “First Lessons in Botany 
and Vegetable Physiology,” by Asa Gray, issued in 1857, and 
continuing its supremacy as a text-book until 1887, when it 
was revised and renamed. 

In the seventies botanical laboratories began to form a 
necessary feature of the best institutions, each with its quota 
of compound microscopes and reagents, in which we followed 
the example of Germany, such laboratories having been es¬ 
tablished at Halle, Breslau, Munich and Jena a decade pre¬ 
vious, and subsequently at many other centres of learning. 
With the advent of Sachs’s “Text-book of Botany” in English 
dress about this time, the science in America took on a new 
and vigorous phase of development. The method of this 
work found more convenient expression in Bessey’s “Botany” 
(1880), which for a decade was the recognized standard of 
instruction. A wealth of laboratory guides soon appeared, 
and American botanists became devotees of microscopic an¬ 
atomy. I scarcely need call your attention to the triumphal 
advancement of botany during the decade of the eighties, it 
is so fresh in every one’s mind. It amounted to a revolution; 
the work of the herbarium was wellnigh abandoned for the 
study of the cell. Those of the older systematic botanists 
who took no part in this upheaval became alarmed, and put 
forth vigorous protests, claiming with much justice that pu¬ 
pils so trained lost breadth of view and proper perspective. 
An editorial writer in the Botanical Gazette very clearly 
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contrasted the two methods of instruction. “The ancient 
method,” said he, “gives a wide range of acquaintance with 
external forms, a general knowledge of the plant kingdom 
and its affinities, a living interest in the surrounding flora; 
but it disregards the underlying morphology of minute struc¬ 
tures and chemical processes, the great principles which bring 
plant life into one organic whole. The modern method, on 
the contrary,” he continues, “takes a few types, carefully ex¬ 
amines their minutest structures and life work, and grounds 
well in general biological principles; but it loses the relation 
of things, as well as any knowledge of the display of the plant 
kingdom in its endless diversity, and, worse than all for the 
naturalist, cultivates no love for a flora at hand and inviting 
attention. The former is the method of the field, the latter 
of the laboratory. ” 

But under both ancient and modern methods of instruc¬ 
tion, whether the teacher were a systematist or histologist, 
whether the pupil pulled apart flowers under a hand lens, or 
dissected tissues under a compound microscope, botany flour¬ 
ished in America. There was, in reality, a better philoso¬ 
phy abroad than usually appeared in practice. The layman, 
rememberirig his school days, might assert with Julian Haw¬ 
thorne that ‘ ‘botany is a sequel of murder and a chronicle of 
the dead,” but the professional botanist, imbued with the 
spirit of the times, resented the imputation as no fault of the 
science; and while deploring the well enough known mediae- 
valism and incompetence of teachers, who only disclosed a 
descriptive and classificatory science, with marvelous wealth 
of terminology to be sure, but as lifeless and unbiological as 
mathematics or astronomy, pointed to the motto held by all 
the progressionists, 4 ‘the study of the plants as living things. ” 

The revivifying spirit which was pervading the botanical 
world, which strove to find in plants more than objects for the 
glossologist and the cataloguer, which interrogated the plant 
upon matters of action as if a dumb intelligence, which dif¬ 
fused a new light and a higher significance into every fact of 
the science, had its source in that all-pervading influence 
which emanated from the observations and interpretations of 
Charles Darwin. The brilliant series of works upon the be¬ 
havior and relationship of plants by this author, beginning 
with the fertilization of orchids in 1862 and extending through 
a score of years, left a profound impress upon botanical 
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thought, based as they were upon the connecting thread of 
evolution. So different now was the point of view that there 
sprang up what was called the “new botany.” Although the 
inspiration of the “new botany” was general, yet it manifested 
itself pedagogically chiefly in elementary instruction and in 
special studies. We may pass the delightful brochure of 
Asa Gray on “How Plants Behave” (1872) with a bare men¬ 
tion, as it appeared too early to show any peculiarities of 
method not familiar to the readers of Darwin, and call to 
mind the much less pretentious presentation of the new way 
as understood by Beal under the title of “The New Botany” 
(1881). Pie declares it to be a study of “objects before 
books,” in which “the pupil is directed and set to thinking, 
investigating, and experimenting for himself.” The new 
method did not fit equally well into all departments of botany, 
and found its best expression for the most part in develop¬ 
mental and physiological subjects. It was in fact the chief 
agent in preparing the ground for the crop of physiology 
that is now being sown, and sown in a field selected and 
* staked out by Darwin and Sachs. 

Having shown how the field for the reception of the latest 
botanical husbandry was prepared, I may now briefly trace 
the source of the ideas with which it was implanted, and in 
doing so it is necessary to point out that vegetable physiology, 
as the term is generally employed, is not a homogeneous 
science. 

The advancement of any subject is promoted by a clear 
understanding of its outlines, and it is in the interest of clear 
concepts and convenient usage that certain natural limita¬ 
tions should be respected by physiologists. Not that in¬ 
tergradation and mutual dependence do not occur, but that 
certain natural boundaries may be more or less distinctly rec¬ 
ognized which will throw the subject matter into sections and 
simplify the presentation of the numerous facts of the science. 

The most obvious distinction to be made in the physio¬ 
logical aspect of organisms is in regard to their maturity. 
The organism in its embryonic or juvenile condition manifests 
functional peculiarities of the highest import, quite unlike 
those of the adult. The physiology of reproduction belongs 
here, and includes not only a study of the formation and in¬ 
crease of the young plant, that is, embryology, but genesiol- 
ogy as well, that is, the philosophy of the transmission of 
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qualities and powers from the parent to the offspring, both in 
vegetative and sexual reproduction. It is a curious fact, to 
which Vines has recently called attention, that even vegetative 
reproduction, as in the case of the growth of a plant from a 
cutting, brings about rejuvenescence of the protoplasm, the 
new individual showing the characters of youth, and not of 
maturity. In both sexual and asexual reproduction the at¬ 
tention should be focused chiefly upon the behavior of the 
cell, and a wonderful complexity will be found in these minute 
structures. The mystery of a world is bound up in this bit of 
protoplasm, and corresponding to the maltum in parvo aggre¬ 
gation of properties there seems to be an unsolved intricacy 
of structure. By the study of what was originally supposed 
to be essentially homogeneous protoplasm, we have gradually 
distributed and extended the properties of the cell to the 
cytoplasm, the plastids, the nucleus, the nucleoli, the fibrillar 
network, the chromosomes, the centrosomes, the kinoplasmic 
spindle, and the polar bodies. What further distribution of 
function will eventually be found,it is too early in the history 
of investigation to prognosticate. 

But it is not 'every dividing cell that points the way to a 
new individual. Plants with complex structures possess tis¬ 
sues of embryonic character, such as the cambium, whose 
utmost power of division only leads to the production of ad¬ 
ditional tissues like those adjoining it, but are wholly inca¬ 
pable of originating a new individual, or even a new organ. 
From this histogenic extreme all gradations and variations 
occur, to the perfectly reproductive spore, which by its growth 
forms another individual without contributing anything to the 
support of the parent organism. 

Beside the elementary riddles of life bound up in the pro¬ 
cesses of cellular reproduction, orcytiogenesis, there are others 
relating to nutrition, growth, and irritability, which comprise 
what animal physiologistsgroupunderthetcrm 4 ‘cellular phys¬ 
iology, *' for which Professor Verworn, of Jena, made such an 
impassioned plea in the Monist about a year ago. “Wc find/* 
said he, “that even the minutest cell exhibits all the elcment- 
ary phenomena of life, that it breathes and takes nourishment, 
that it grows and propagates itself, that it moves and reacts 
against stimuli,” and therefore he urged that far more atten¬ 
tion should be given to this department of physiology, as 
the key to many complicated processes. The physiological 
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study of the cell, including both its reproductive and vegeta¬ 
tive aspects, in so far as they may be considered the nascent 
functions of the elementary parts of the organisms, may be 
conveniently considered under a single heading, “caliology.” 

Passing to the physiology of the adult organism, a little 
reflection will show that the activities of the plant may be 
considered from two standpoints: that of the plant's individual 
economy, and that of the plant’s social economy, or its relation 
to other plants and animals and the world at large. Looking 
at the latter phase more closely, we shall find that the sub¬ 
ject contains some of the most interesting topics in the range 
of botany, which appeal especially to the lover of nature, 
without losing their value as problems of the deepest scien¬ 
tific import. Among the relations of plants to the world at 
large may be mentioned the influence of climate, the means 
of protection against rain, drouth, and cold, adaptation to 
the medium in which the plant grows, and the establishment 
of rhythmical periods. Among the relations of plants to 
animals are those interesting chapters in the fertilization of 
flowers by insects, the contrivances by which plants with a 
predilection for highly nitrogenous food may capture and feed 
upon insects, and the means adopted by plants to prevent 
injury from large animals, which are more or less familiar to 
the general public through the writings of Charles Darwin. 
Among the relations of plants to one another comes foremost 
the struggle for existence, bringing into play the laws of nat¬ 
ural selection and the survival of the fittest, together with 
much else that is now known under the head of evolution, 
followed by various phases of parasitism, mutualism, and other 
topics. Is it not evident from this hasty and by no means 
complete outline that here is a portion of physiology which 
appeals to all classes of thoughtful persons, rich in possibil¬ 
ities for the philosophical and speculative mind, and bristling 
with queries demanding experimental solution? 

Although this department of physiology has received much 
attention here and there for a long time, and some of its top¬ 
ics are well understood, yet only very recently has it fallen 
into place as a systematic part of the general subject, and no 
separate presentation of it has yet appeared in English, and 
only two works in German. There is some confusion regard¬ 
ing the name of the science. The Germans call it ‘‘biology,” 
which may serve to emphasize the importance of regarding 
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the plant as a living, plastic being, but it is not an exclusoiy 
term, and also does violence to its philological derivation. 
Even the lecently proposed modification into phytobiology 
does not much improve the term. The English usage of the 
word biology, as so admirably set forth by Huxley, and more 
or less consistently adopted in this country, leaves no place 
to introduce the impeifect usage of the Germans Two yeais 
ago, in his wholly delightful 1 ‘Chapters in Modern Botany,” 
Patrick Geddes proposed the term “bionomics.” The same 
year, however, a better term was advocated almost simulta¬ 
neously in England and America. The Madison Botanical 
Congress endorsed the word “ecology” as the designation of 
this pait of physiology; and only a few days later Professor 
Burdon-Sanderson, in his Presidential Address before the bi¬ 
ological section of the British Association, outlined the sci¬ 
ence and traced the origin of the name ecology, of which he 
made use. 

Ecology, therefore, is the name under which we are to at¬ 
tempt the orderly arrangement of the facts, observations and 
deductions composing the science, in which, to quote Burdon- 
Sanderson, “those qualities of mind which especially dis¬ 
tinguish the naturalist find their highest exercise.” The first 
independent treatise on the subject is by Wiesner (Vienna, 
1889), and is an excellent model, while Ludwig’s work, is¬ 
sued a few months since (Stuttgart, 1895), which is the sec¬ 
ond and to the present time only similar work, cannot be so 
highly praised. A work in English is greatly to be desired. 

Having disposed of the external or sociological economy of 
the adult plant under the heading of ecology, we turn to the 
consideration of the internal or individual economy. This is 
the portion of physiology now in the ascendency, and the 
part which is usually more particularly intended under the 
present usage of the term vegetable physiology. The tend¬ 
ency is to restrict the titular use of the term to this part of 
the subject alone, which is to be approved. This gives us 
three well defined departments in the science of the activities 
of plants; caliology, ecology, and physiology.. 

Physiology, in the restricted sense, deals with the most 
vital of problems, how the individual lives. It pertains to 
the way in which plants breathe, secure and use their food, 
adjust themselves to light, heat, moisture, and the contact of 
other bodies. It deals with what botanists in the days of 
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Linnaeus, and even down to within the last fifty years, would 
have called the products of the vis vitalis . It desires to know 
what the specific energies of the plant aie capable of accom¬ 
plishing, in short, what is going on within the plant in the 
way of life processes. As will be readily seen, the whole 
matter is summed up in an exhibition of energy, which in 
former days was called vital energy, and thought to reside 
exclusively in living organisms, but now held to be only a 
special manifestation of the general physical forces of the uni¬ 
verse. 

The energies of plants fall into two categories, those which 
bring about changes in the intimate structure of vegetable 
substances, and those which bring about movement; and 
hence we call physiology a superstructure whose foundation 
is chemistry and physics. The present great advance in the 
science may, in large measure, be traced to the wonderful 
advances in the sciences of chemistry and physics, which have 
supplied facts and methods to assist the physiologist in his 
study of life processes. 

Yet it would be an egregious mistake to suppose that phys¬ 
iology is but a dependency of chemistry and physics. The 
substitution of the so-called mechanical philosophy of life for 
the old vitalistic philosophy has not in any way rendered 
the vital activities less wonderful, or the protoplasmic display 
of energy less complex, less inscrutable, or less sui generis. 
The meaning of the word life shows no likelihood of being 
solved until the chemical and physical constitution of the 
protoplasmic molecule is understood, and that is too far away 
to make speculation at this time worth while; and so we need 
not quarrel with those who fancy that even when that ad¬ 
vanced goal is reached the problem will not be solved, but a 
mysterious residuum will still exist to endow protoplasm with 
autonomy. Be that as it may, the path of present advance¬ 
ment keeps steadily onward in the clear light of physical laws, 
and ignores the nearness of mystical, unfathomable shadows. 

But returning from this long digression in separating phys¬ 
iology into the three reasonably distinct sciences—caliology, 
ecology, and physiology proper—we will proceed with the 
inquiry regarding the present scientific status and its course of 
attainment in each of the three branches. It is not, however, 
any part of my purpose to give a philosophical or historical dis¬ 
quisition upon the subject, but merely to point out a few land- 
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marks to enable us to get our bearings, so that we may spy 
out the land and obtain some opinion of what there may be 
good or bad in it. 

The subject of caliology, that is, the various phases of 
juvenescence, including especially the dynamics of the young 
cell, has not yet received systematic presentation. Although 
a vast array of facts has been recorded, mostly to be sure 
as the concomitants of morphological studies and scattered so 
widely as to be almost lost, yet the value of the subject as a 
separate inquiry has not yet much impressed itself upon botan¬ 
ical students. There are, doubtless, most excellent reasons 
for this, not in any wise dependent upon the importance or 
attractiveness of the subject. The action of a machine as a 
whole depends upon the interaction of its parts; and to fully 
understand its operation requires a knowledge of its mechan¬ 
ism. No adequate theory of the physiological processes in 
the mature organism was possible until the character of the cel¬ 
lular framework and the distribution of tissues had been well 
worked out: and in the investigation of cellular physiology 
there occurs the same inherent difficulty. The structure of 
the cell in all its microscopic detail must be ascertained, 
and when the microscope fails us, there must be well-framed 
theories of the physical organization of the parts, before solid 
advancement in understanding cellular activity can be ex¬ 
pected. 

The labors of Strasburger have been especially noteworthy 
in establishing an adequate morphological basis for the inter¬ 
pretation of cellular activity. If we were to point to a single 
work as particularly conspicuous in this connection, it would 
be his Zellbilchnig und Zellthcilung (1875), which introduced 
hardening and staining methods into the study of the cell, 
and may be said to have created a new school of histologists, 
even more conspicuously represented among zoologists, pos¬ 
sibly, than among botanists. Great accuracy and a far clearer 
interpretation have been attained by the new methods, caus¬ 
ing a rapid accumulation of trustworthy facts regarding the 
parts of the cell, especially of the reproductive cell and its 
neighbors, and of the succession of changes as the young 
organism or as the histogenic elements pass toward maturity. 
In this important work America can count some able investi¬ 
gators and valuable contributions, especially in making known 
the development of the metaspermic embryo and accompany¬ 
ing changes. 
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Morphological knowledge of the cell and of the stages in 
reproduction must necessarily be followed by inquiry into 
ph3'siological processes. Already the writings of De Vries, 
Slrasburger, Klebs, Vochting, Wiesner, and Vines have in¬ 
dicated the directions for study. The greatest impulse to 
the physiological study of reproduction, however, has been 
given by Weismann, although not himself a botanist, and not 
drawing heavily from the botanical storehouse to support his 
theories. Nageli’s idioplastic theory of 1884, and Dc Vries’s 
later theories, have not of themselves been sufficient to arouse 
botanical enthusiasm. The whole domain of caliology is suf¬ 
fering, in fact, for leaders, men chiefly known for their re¬ 
searches in this field. The science needs a Linnaeus, a Sachs, 
or a Gray to bring it into prominence and to inspire enthu¬ 
siasm and a following. Some day it will be in vogue. 

Upon turning to ecology, we find the conditions wholly 
changed. There are elements of popularity in the science 
that have made some of its topics familiar to the general 
reader, even before the boundaries of the science have been 
mapped. The fascinating and epoch-making observations of 
Charles Darwin on the pollination of orchids and other 
flowers, at the same time bringing to light the long lost Pom¬ 
peian-like treasures of Sprengel, gave an impulse to a line of 
study still full of promise. The extensive writings of Muller, 
Delpino, and in our own country Charles Robertson, have 
provided large stores of knowledge, and at the same time 
opened up attractive vistas for further observation. 

Thus we might enumerate many other topics, which are 
more or less familiar to every one having the slightest ac¬ 
quaintance with botany, and to some others as well. If we 
ask how these matters came to be so widely known, the an¬ 
swer is not far to seek, and not obscure. The marvelous in¬ 
spiration which came with the writings of Charles Darwin, 
and the fact that he cultivated ecological subjects more than 
any other, together with his theories of adaptation and na¬ 
tural selection which provided a key to the riddles of nature, 
making what were before matters of course now matters of 
the liveliest import, turned the attention of the botanical 
.world, and of all other lovers of plants as well, even of some 
who cannot be placed in either class, in this direction. We 
may call Darwin the father of vegetable ecology, for had he 
not written, the field would have lain largely uncultivated 
and uninteresting. 
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In America the year 1887 saw the establishment of a se¬ 
ries of state institutions, which gave a wonderful influence to 
the study of ecology. American botany owes much to the 
Agricultural Experiment Stations, especially in promoting a 
knowledge of vegetable pathology and ecology. TogeLhm 
with the Agricultural Department of the general government, 
they have enabled American botanists to become the leading- 
investigators and writers upon pathological subjects, giving a 
position and imparting a value to the science of plant diseases, 
both scientific and practical, that ten years ago would have 
been inconceivable. What has been done for pathology is 
likely to be done for ecology, as it is the second subject in 
importance cultivated by station botanists. In the latter 
science the assistance of the Agricultural Colleges is also im¬ 
portant, for in a few years the subject will undoubtedly hold 
a commanding position in the curriculum of the agricultural 
and general science courses of these institutions, and be re¬ 
garded as the culminating and leading feature of a course of 
botanical study. It may seem presumptuous and fanciful to 
claim so much and be so positive in face of the fact that at 
the present time the subject is a nomcn incognitum to the 
makers of curricula in these institutions; but careful examin¬ 
ation of the subject matter of the science shows that even in 
its present rather chaotic condition it embraces more points 
of vital interest to the lover and cultivator of plants than 
other departments of botany, being less recondite, and yet 
at the same time underlaid with a broad and attractive phil¬ 
osophy. What is most needed at present is a suitable text¬ 
book; for the value of the subject will be more quickly rec¬ 
ognized when it is displayed in well arranged form. 

It would be interesting and profitable to take a survey of 
the development of the different branches and topics of the 
science, but I shall content myself with barely mentioning one 
or two which especially flourish in this country. Recently a 
new life has been infused into the study of floras and the dis¬ 
tribution of plants by what is called the “biological" method, 
the inspiration having been derived in the first place from the 
zoologists. This method, which has so far been most success¬ 
fully applied to limited areas in the western part of the United 
States, undertakes an explanation of the present location of 
forms by considering severally and collectively the various ex¬ 
ternal and inherent factors promoting and restricting their 
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development, including the reciprocal influence of proximity. 
Of the names prominent in this connection, those of Coville, 
Treleasc and Macmillan arc especially worthy of mention. 
The last has done good service by calling attention to the 
significance of tension lines, in his account of the “Mcta- 
sperma; of the Minnesota Valley. ” There is a phase of phylo¬ 
genetic study which has received some attention of late, in 
form of the breeding of plants. It is a subject especially 
adapted to experiment station work. The leader in this line 
of research, L. H. Bailey, has also materially promoted eco¬ 
logical studies by his numerous biogenetic and other writings. 

Coming to physiology, sensu stricto , vve find the domain of 
the science so well defined and its several areas so well culti¬ 
vated that a clear statement of its main problems is now pos¬ 
sible. Not much advancement was made before the begin- 
ningof the present century. The most notable achievements 
had been the publication of Hales’s brilliant work on the pres¬ 
sure and movement of sap, which introduced the physical 
side of physiology to the world, and Ingenhousz’s equally en¬ 
tertaining volume upon his discoveries regarding the uses of 
green organs, which introduced the chemical side of physiol¬ 
ogy to the world. The century was ushered in by Knight’s 
classical essays, in which it was first pointed out, among other 
things, that there was a substantial reason why roots grow 
downward and stems upward, and by De Saussure’s researches 
upon respiration and other chemico-pliysiological matters. It 
is worth mention that Hales, Ingenhousz, Knight and De 
Saussure were not botanists, although they cultivated botan¬ 
ical subjects; neither were Senebier, Du Hamel, Dutrochet, 
Liebig, Boussingault and others, who assisted in laying the 
foundations of the science, but were physicists, chemists and 
horticulturists. And to this day many important data are con¬ 
tributed to the science by workers in other fields. 

Thus facts accumulated, important discoveries were made, 
and the mysteries of the life processes in plants were gradu¬ 
ally unfolded. But it was not until 1865 that the science was 
given the commanding position due to it. Then appeared 
the first treatise which set forth the phenomena and laws of 
vital processes with due regard to proportion, and with clear 
philosophical insight. Sachs, in his “Experimental Physiol¬ 
ogy,” became the founder of the science in its modern aspect 
He set forth with critical discrimination the most important 
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matters pertaining to the organism’s relation to light, heat, 
electricity and gravity, the processes of metabolism, nutri¬ 
tion and respiration, and the movement ol water and gases in 
the plant. With rare ioresight he excluded all, or nc.ulj all, 
topics not strictly belonging within the true scope oi the 
science, and presented the whole subject matter in an en¬ 
tirely original form, breaking away from the customs of his 
predecessors and adopting advanced scientific methods. It 
was an epoch-making book. As Strasburgcr has recently said 
in his history of botany in Germany, “the work at once re¬ 
stored vegetable physiology to its place at the centre of sci¬ 
entific research.” 

The book has never been translated into English, and so, 
while it stimulated the study of physiology in Germany, and 
physiological laboratories soon became common, led by the 
famous one at Wurzburg presided over by Sachs, American 
botany felt little of the new movement until the appearance 
of Sachs’s “Text-book” in English dress a decade later. Even 
then the new science (for such it was in America) gained but 
an insecure footing. After another decade, in 1885, a P~ 
peared the first, and to the present the only, treatise on physi¬ 
ological botany by an American author. This was written 
by Goodale in response to the desire of Asa Gray to have the 
several parts of his “Text-book for Colleges” expanded into 
separate treatises, in order to more fully represent the status 
of botanical science. As late as 1872 Dr. Gray contemplated 
writing the work himself, but, his time proving insufficient, 
he assigned the task to his worthy colleague. The title is 
used in its broad sense, and included histological anatomy, 
ecology, and caliology, as well as physiology proper, the 
last being by no means the most conspicuous part of the book. 
The encyclopedic fulness of the work better adapted it for a 
reference book to accompany a course of lectures than as a 
text book. It greatly helped the science in America, how¬ 
ever, especially as it stimulated experimental study by a set 
of laboratory exercises given as an appendix. The year fol¬ 
lowing appeared Vines’s “Physiology of Plants,” in some re¬ 
spects the most philosophical and well-digested presentation 
of the science yet written in any language; and only a year 
later still came Sachs’s new treatise on the same subject. These 
two works were too bulky to serve well as text books for 
undergraduate students, but were a source of inspiration to 
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maturer students and to investigators. The present year, 
completing the third decade since the physiological epoch be¬ 
gan, has seen the altogether admirable, although brief, ac¬ 
count ot the science by Vines, forming part of his ‘‘Text book 
of Botany” and two excellcntlaboratory manuals, one by Darwin 
and Acton of England, and the other an English adaptation 
by MacDougal of a German work. With these treatises ele¬ 
mentary instruction is well provided for, and their effect is 
already seen in the rapid introduction ot the study as a por¬ 
tion of botanical instruction in colleges, and even high 
schools, throughout the country. 

Thus far only the pedagogical side of the science has been 
brought prominently forward; but what can we say of the re¬ 
search side? So far as America is concerned, there is no re¬ 
search side; the science is equipped and expanded with facts 
and theories from foreign sources. A few papers embodying 
original investigations have been published by American 
teachers, but they were the result of studies carried on in 
German laboratories. A dozen or two papers have, indeed, 
been issued from our own laboratories within the last five years, 
but ail of them have been the work of students, mostly in 
preparation for a degree. America has nothing to show that 
can in any wise compare with the important discoveries made 
and still being made by Francis Darwin in England, De Vries 
in Holland, Wiesner in Austria, or Sachs, Pfeffer, Vochting, 
Frank, and others in Germany. There are ample reasons 
why this state of things need not be considered humiliating, 
and yet it is to be deplored as most unfortunate. 

Let us turn to a hasty examination of some of the problems 
of physiology which await solution. They stand out promi¬ 
nently in every chapter of the science, and suggest to the sci¬ 
entific mind most tempting opportunities for original investi¬ 
gation. The nutrition of plants is so imperfectly understood 
that it may appropriately be said to be a bundle of problems. 
So little do we know of the processes that even what consti¬ 
tutes the plant’s food is in doubt. We know, for instance, 
that lime and magnesia are taken into the plant, but whether 
they are directly nutritive by becoming part of living mole¬ 
cules, or whether they serve as aids to nutritive processes, or 
become the means of disposing of waste materials within the 
organism, cannot be definitely stated. And to a greater or 
27—Vol. XX.—No. 9. 
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less extent similar conditions exist respecting potassium, 
phosphorus, sulphur, iron, and chlorine, which in fact embrace 
all the so-called mineral elements of plants. The movements 
and transformations of the two most characteristic elements 
of organic structures, carbon and nitrogen, are a little better 
known. Some progress has been made in tracing the steps 
by which the simple molecule of carbon dioxide derived from 
the atmosphere is built up into the complex, organic molecule 
of starch. But the further process by which the starch mole¬ 
cule combines with others to form the most complex and im¬ 
portant of all plant substances, protoplasm, is yet an almost 
complete mystery. The story of the progress of discovery in 
ascertaining the means by which plants get their nitrogen is 
a fascinating one, and is not yet ended. These matters in 
part lie at the very foundation of the most fundamental of in¬ 
dustries, agriculture. Intensive farming, and the highest suc¬ 
cess in the raising of all kinds of crops, is greatly promoted 
by a knowledge of the nutritive processes in plants. The 
botanists, who thirty-five years ago demonstrated that carbon 
was taken into the plant through the leaves, and not to any 
material extent through the roots, struck a theme that revo¬ 
lutionized agricultural practice and added greatly to the 
wealth of the world. The more recent discovery of the con¬ 
nection of symbionts with leguminous and some other plants, 
by which the abundant supply of nitrogen in the air is con¬ 
verted into food available for higher plants, has also greatly 
affected agricultural practice. The whole subject of the nu¬ 
trition of plants is so bound up with intelligent farming and 
all manner of plant cultivation that advancement of this part 
of physiology means an increase in material prosperity as well 
as in scientific knowledge. Ample provision for its prosecu¬ 
tion would be a valuable investment for any people, and par¬ 
ticularly so for the people of the United States. 

There are many ways in which plants show similar physio¬ 
logical processes to those of animals; and plants being simpler 
in organization, their study may often be made to promote a 
knowledge of animal physiology. The greatest similarity be¬ 
tween the two kingdoms lies in various phases of nutrition, 
respiration, and reproduction. The greatest divergence is to 
be found in the manifestation of irritability. Those funda¬ 
mental processes upon which being and continued existence 
depend are much the same throughout animate nature, but 
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the processes by which the organism communicates with the 
world outside of itself, and through which it is enabled to ad¬ 
just itself to environmental conditions, the processes which in 
their highest development are known as sensations, have at¬ 
tained great differentiation, running along essentially differ¬ 
ent lines of development. The prevalent view that plants 
occupy an intermediate position between the mineral and the 
animal kingdoms is not true in any important respect. Neither 
is it true that the faculties of animals, especially of the lower 
animals, are foreshadowed in plants. No just conception of 
animate nature can be obtained by conceiving it to lie in a 
single ascending series. It constitutes two diverging and 
branching series, like the blades and stems in a tuft of grass, 
which we may assume have been derived from a common 
germ. There are two fundamental characters which mani¬ 
fested themselves early in phylogenetic development, one 
structural and one physiological. The structural character 
of the histologic integument of the organism, in animals soft 
and highly elastic, in plants firm and but slightly elastic, gave 
rise to the two series of forms, structurally considered, which 
we call animals and plants. The physiological character of 
free locomotion for most animals and a fixed position for most 
plants, determined the line of separation for the development 
of those powers of the organism classed as irritability and sen¬ 
sation. So great have been the differences which these funda¬ 
mental characters have brought about, that the stimulating 
action of external agents, such as light, heat, and gravity, 
have produced very diverse powers in the two kingdoms* 
Animals have a wonderful mechanism which enables them to 
see, while plants have a no less wonderfully specialized sensi¬ 
tiveness by which they assume various positions to secure 
more or less illumination. Animals have a sense of equipoise, 
but plants have a very dissimilar and even more remarkable 
sense of verticality. And so on throughout the list of stimuli, 
the reactions are not the same, but are differentiated along 
entirely separate and divergent lines. The period is fortu¬ 
nately well past when physiology was chiefly cultivated with 
an arriere pensee as to its value for interpreting the functions 
in man, and hence, in claiming for this department of study 
the most exalted position, and the most intricate and inter¬ 
esting of botanical problems, we need not be distracted by 
any lurking cm bono , or feeling of having come short of ample 
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returns for conscientious effort, although the facts do not elu¬ 
cidate any point in human or animal physiology. Some of 
the dissatisfaction which caused G. Ii. Lewes to abandon the 
pursuit of his early dreams of a comparative psychology, and 
M. Foster to discontinue his early study of comparative gen¬ 
eral physiology, as both authors have assured us they did, 
may possibly be traceable to a lack of singleness of purpose 
in taking the good of the organism itself in each grade oi de¬ 
velopment as the point of view in pursuing the study. But 
as all vital activity rests upon a common basis, it is not im¬ 
probable that the key to some of the fundamental mysteries 
of physiological action will yet be found in a study of the well 
developed functions exhibited in the simpler, nerveless struc¬ 
ture of plants, and thus a truer philosophy of life in general be 
attained. 

In closing, a few words in regard to the future of vegetable 
physiology in America may not be out of place. In many 
ways the conditions under which botany exists in America 
are very different from those in other countries. In Europe 
the class-rooms are filled chiefly with medical students, for 
whom a moderate amount of botany is considered essential, 
and the incentive for advanced work in most instances is not 
strong. In this country the botanical classes are larger, with 
more varied interests, of which medicine forms only a small 
part, and the study usually stands upon the same footing as 
that of the other sciences. The attainment of equal recog¬ 
nition as a substantial element of an educational course, su¬ 
perseding the notion that it constituted only an efflorescence 
to be classed with belles-lettres and other refinements, was 
the beginning of a prosperous period. One of the effects of 
this prosperity was to make the botanist more jealous of his 
reputation, and with the beginning of the nineties he entered 
a vigorous protest against the appropriation by the zoologists 
of the terms “biology” and “biologist.” It was fair evidence 
that botanists had awakened to a recognition of common in¬ 
terests with the rest of the world, and of the advantages of 
keeping well abreast with the times. Later, the systematists, 
finding that other departments of natural history had devised 
improved ways for naming natural objects, undertook to fall 
into line and reform the method of naming plants, which led 
to the first serious break in unanimity which American bota¬ 
nists have known. So warm has been the contention that a 
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few have descended to personal reflection and invective, which 
were never before known to mar the amicable adjustment of 
differences of opinion among American botanists. But this 
storm is likely to pass and leave the atmosphere clearer, 
brighter, and more invigorating; and it is to be hoped that no 
trace will remain of an interruption of good fellowship and 
general camaraderie which has heretofore distinguished the 
botanists of this country. 

It is the broadened horizon for botany in general which 
makes the outlook for vegetable physiology so especially 
auspicious. This is the country of all others where its prac¬ 
tical and educational importance is likely to be most fully recog¬ 
nized, and where the best equipped and most independent labo¬ 
ratories can most readily be established. One difficulty yet 
besets it, the difficulty of making known what is needed. Bot¬ 
any has not before required much more than a table near a win¬ 
dow for its microscope and reagents, a case for the herbarium, 
and a few shelves for books, and it is difficult to make it under¬ 
stood that the new department needs rooms with special fittings 
and expensive apparatus. If there were only one well equipped 
laboratory in the country, it might be cited as a model, but 
even that advantage is yet lacking. It can be explained that 
the chemical side of the subject needs much of the usual 
chemical apparatus and supplies with many special pieces, 
that the physical side requires similar provision, and that 
many pieces of apparatus are demanded which can not be 
obtained in the markets owing to the newness of the subject, 
necessitating provision for making apparatus of both metal 
and glass; but the explanation rarely conveys a full apprecia¬ 
tion of how essential and extensive this equipment is expected 
to be. In the fitting of the laboratory there should be rooms 
for the chemical work, with gas, water, sinks, and hoods, and 
rooms for the physical work, with shafting for transmitting 
power to clinostats and centrifugals, with devices for regulat¬ 
ing moisture and temperature, and with as ample provision 
for light as in a greenhouse. There should also be darkrooms 
into which a definite amount of light may be introduced by 
means of arc lamps, and other special rooms for special lines 
of study. It is easy to see that a well stocked greenhouse is 
required to supply healthy plants when needed for study, but 
the value of a botanic garden may not be so apparent. It 
need only be pointed out here, however, that Charles Darwin 
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examined 116 species of plants belonging to seventy-six 
genera to prepare his brochure on climbing plants, and it 
might have been more complete with greater opportunities. 

The man who is to preside over a department of this kind, 
in which research work is to be carried on, and instruction 
undertaken suitable to a university, can not be one of St. 
Thomas Aquinas’s homo uniits libri , for physiology touches 
upon the adjacent sciences to a far greater extent than do 
other departments of botany, and requires a more intimate 
acquaintance with a wide range of knowledge. 

After careful consideration of the subject, it seems safe to 
predict that the next great botanical wave that sweeps over 
America will be a physiological one. As the green chloro¬ 
phyll grain of vegetation is the great primal storage battery, 
absorbing and fixing the energy of the sun, and making it 
available for doing the work of the ; world, in fact supplying 
nearly all the power, except that from wind and water, re¬ 
quired in commercial enterprise, whether derived finally from 
animal force, wood, coal, steam, or electricity, so the sub¬ 
ject which includes the fundamental study of a matter of such 
universal importance will without doubt eventually attain to 
a place in public esteem commensurate with its importance. 

Lafayette, Ind. 



Botanical Society of America. 

TUESDAY, AUGUST 27 TH, 

The first annual meeting of the Botanical Society of Amer¬ 
ica was held in Springfield, Mass., August 27 and 28, 1895. 

The council met in the high school building at 3:00 o’clock, 
all the members being present. Candidates for membership 
proposed by three members of the society were first consid¬ 
ered. Five of the eight names proposed were approved by 
the council. Other business being prepared for the action of 
the society, the council adjourned, and the society was imme¬ 
diately called to order by the president, William Trelease. 

The report of the council was read by the secretary. The 
names proposed for active membership were laid over for bal¬ 
loting until the next day, as provided in the constitution, as 
was also the single nomination by the council for honorary 
membership. 

The election of officers for 1896, by ballots mailed to the 
secretary, was reported. There had been no election of a 
president, two nominees having received an equal number of 
votes. Other officers were elected as follows: Vice-president, 
William P. Wilson; treasurer, Arthur Hollick; secretary, 
Charles R. Barnes. The society proceeded to elect a presi¬ 
dent, choosing Charles E. Bessey. 

An invitation to hold a winter meeting in connection with 
the Society of American Naturalists, at the University of 
Pennsylvania, was received. It was voted not to hold a win¬ 
ter meeting. 

A book having already been sent to the society, it was or¬ 
dered that all books and pamphlets received be deposited in 
the library of the Missouri Botanical Garden, and that the 
secretary report annually the volumes so received. 

The report of the treasurer was read and referred to an au¬ 
diting committee, J. C. Arthur, G. F. Atkinson and Arthur 
Hollick, 

After announcement of the program for Wednesday, the 
society adjourned. 

WEDNESDAY, AUGUST 28TH. 

The society was called to order by the president at 10:00 
A. M. The special business was action upon the nominations 
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for membership approved by the council. The following were 
elected active members: M. S. Bebb > Rockford; James R. 
Dudley, Palo Alto, Cal; D. P. Pcnhallow, Montreal, Canada; 
and W. A. Setchell, New Haven, Conn. 

The council having also recommended that Dr. A. W. 
Chapman, of Apalachicola, Florida, who by his advanced age 
is practically precluded from active membership, be elected 
an honorary member, he was unanimously so chosen. 

The following papers were then read: 

Britton, Elizabeth G.: Some notes on a revision of the 
genus Mnium, illustrated with specimens and photographs of 
types .—The author showed how nearly the American speci¬ 
mens correspond with European types and descriptions. 

BRITTON, N. L.: The New York Botanical Garden .—Mr. 
Britton gave an account of the movement for the establish¬ 
ment of the garden and the plans for its development so far 
as matured. A fund of $250,000 has been subscribed, ob¬ 
ligating the city of New York to supply $500,000 for build¬ 
ings, Two hundred and fifty acres have been set aside in 
Bronx Park for the garden, and a large-scale topographic 
map is now being made. It is the intention to provide labor¬ 
atories and equipment for all departments of research. 

Discussed by Messrs. Bailey and Robinson. 

ATKINSON, Geo. F.: A contribution to a knowledge of North 
American phycopkilous fungi. —Mr. Atkinson gave an account 
of the morphology and life history of a large number of new 
or imperfectly known fungi parasitic upon fresh-water algae, 
for details of which the paper itself must be awaited. 

At the opening of the afternoon session the following reso¬ 
lution was presented by L. H. Bailey: 

Resolved: That the Botanical Society of America express its thanks 
to Dr. N. L. Britton for his account of the condition and progre>ss 
of the movement for a botanical garden in the city of New York, 
and congratulate the people of that city on the prospect of its rapid 
development; and, furthermore, that the society commend the Board 
of Managers of the Garden and the Board of Scientific Directors for 
their wisdom in securing a broad foundation and an assurance of 
liberal management. 

The resolution was adopted, and a copy was ordered to be 
forwarded to,the proper officers of the garden. 

The following papers were then read: 

HoLLICK, Arthur: The genus Liriodendropsis Ncwb ,— 
Mr. Hollick described the peculiar forms of liriodendron-like 
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leaves found in Amboy clays, and showed ten plates illustrat¬ 
ing them. These are paralleled by the rudimentary leaves 
and early stages of perfect leaves of Liriodendron, so that the 
history of the fossil species is epitomized in the living. 

Tiiaxter, Roland: The Laboulbeniacece .— Mr. Thaxter 
displayed a number of plates prepared in illustration of his 
monograph on this group, and used them in explaining some 
very important and novel points in the morphology and life 
history of its members. 

Thaxter, Roland: Notes on aquatic fungi .—The author 
described the structure of Monoblepharis, and then gave 
an account of the morphology of a new genus with mul- 
ticiliate zoospores, a description of which will be published 
later. 

COVILLE, FREDERICK V. ; A synopsis of North American 
rushes. —Mr. Coville discussed the probable phylogenyof the 
various groups of the genus Juncus, and pointed out the cor¬ 
respondence of some forms to the area of their geographical 
distribution. 

BRITTON, Elizabeth G.: Some corrections in the descrip¬ 
tion of Coscinodon Raui and C. Rcnauldi, and a comparison 
of the two species .—Read by title, at the author’s request. 

Barnes, Charles R., and True, Rodney H.: Summary op 
a revision of the North American species of the genus Di- 
cranum .—This paper was presented by Mr. Barnes. A pre¬ 
liminary list of species recognized was distributed, and com¬ 
ments made upon the more puzzling groups. A list of ex¬ 
cluded species contains seventeen out of the eighteen “new 
species” recently proposed by Kindberg and Carl Miiller. 

At the close of the reading of papers the society proceeded 
to elect by ballot two members to serve as councilors for the 
ensuing year. B. L. Robinson, of Cambridge, and George F. 
Atkinson, of Ithaca, were elected. 

The society then adjourned sine die. 



Section G, A. A. A* S. 

Proceedings of the Section. 

The section of botany was called to order on Thursday 
morning by Vice-president Arthur, Mr. B. T. Galloway being 
secretary, and proceeded to organize by electing the follow¬ 
ing officers: councilor, B. L. Robinson; members of sectional 
committee, N. L. Britton, Wm. Trelease, C. R. Barnes; 
member of nominating committee, David F. Day; committee 
to nominate officers of section, F. V. Coville, F. H. Knowl- 
ton, William Trelease; press secretary, W. T. Swingle. 

Mr. Galloway being compelled to leave on Friday, Mr. M. 
B. Waite was then elected secretary for the remainder of the 
meeting. 

Mr. J. E. Humphrey gave a brief account of the undertak¬ 
ing of Dr. H. H. Field in securing the cooperation of scien¬ 
tific bodies and governments in the establishment of an inter¬ 
national bureau, with headquarters at Zxirich, for indexing 
zoological literature. 

A committee on international bibliography was appointed 
to watch the workings of this Swiss bureau and to report to 
the section a plan of cooperation by which botanical literature 
may be included if the scheme seems to promise success. 
The president named Messrs. Humphrey, Coville and Under¬ 
wood as this committee. 

The committee on bibliography presented a report of its 
work during the past year. 

Your committee beg leave to submit the following report: 

The author index to American literature has been continued 
throughout the past year with the cooperation of the editors of the 
Bulletin of the Torrey Botanical Club. Various difficulties arising in 
the publication of this index suggest to the committee the following 
necessary limitations to its contents. It is therefore recommended, 

i : That all bacteriological, horticultural and agricultural titles be 
omitted: but in any case of doubt the title is to be included. 

2. That all references to exsiccatae be excluded. 

3. That all references to reviews be excluded. 

The committee also report that the journal index, which it was 
hoped would be begun in the past year, has been delayed by the desire 
to cooperate with and obtain the benefit of the similar work of the 
Boston Public Library, The committee expect that this will be pub¬ 
lished very shortly. 
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We have also made arrangements for the publication of a subject 
index of American literature. This will be begun with January, 1896. 

The committee received a grant of $25.00 from the A. A. A. S. to 
cover the cost of printing the rules for citation adopted by the section 
and the cost of distributing the same. The stereotyping, printing, 
and distributing of nearly 1,000 copies of these rules has left a balance 
in the hands of the committee of only $0.64. As a small additional 
expense will probably be incurred, the committee recommend that 
the council of the A. A. A. S. be requested to grant $5.00 additional 
for the expenses of the committee. 

C. R. Barnes, 

N. L. Britton, 

A. B. Seymour, 

Committee. 

The report was received and adopted. 

The Committee on Geographic Botany submitted the fol¬ 
lowing report: 

Your committee, in considering the importance of this subject in 
scientific, educational, and economic aspects,have thought it best sim¬ 
ply to point out for the use of those desirous of taking up the matter 
some of the moie recent works on geographic botany, and certain 
salient points relative to its terminology and its study. 

We would call attention first to Drude’s Handbuch der Pflanzen- 
geographie 1 as the most complete rdsumd of the subject, and to his 
Atlas aer Pflanzenverbreitung 2 as containing the most comprehensive 
floral maps. For the United States, we would recommend to the stu¬ 
dent the biologic maps issued about once a year from the Division of 
Ornithology and Mammalogy, U. S. Department of Agriculture, in 
which are graphically represented the general results of a distribu¬ 
tional study of our animals and plants. 

The terminology of geographic botany has not yet attained that de¬ 
gree of uniformity and definiteness which proper scientific expression 
demands. As a beginning in this direction the following definitions 
of certain terms in common use are recommended for adoption: 

Range; the region over which a type spontaneously grows. The 
word type is here used as a general term for which in particular in¬ 
stances variety, species, genus, or the name of any group may be sub¬ 
stituted. 

Locality: the approximategeographic position of an individual spec¬ 
imen. A locality may be given in general terms as “Virginia,” or more 
definitely as “near Washington, D. C.,” or still more specifically as 
“Analostan Island, D. C.” 

Station: the precise spot upon which a specimen has been collected 
or observed. The stations of plants, while useful in local catalogues,, 
will seldom be employed in monographic or cartographic works, an 
approximate location such as that cited under the definition of local¬ 
ity being sufficient for these purposes. 

3 Oscar Drude. Handbuch der Pflanzengeographie. pp. 528. 8°. Stuttgart 
i 89°. 

2 Oscar Drude. Atlas der Pflanzenverbreitung. pp. 8. Eight maps. f°. 
Gotha 1887. (Berghaus 1 Physikalicher Atlas, abth. 5.) 
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Habitat: the character of the place in which a type occurs. As ex¬ 
amples of the use of this term, may be cited the expression “in moist 
woods,” or “in sandy pine barrens,” or “in sphagnum bogs.” 3 

Your committee wish furthermore to point out one phase of work 
m geographic botany in which almost every botanist may render im¬ 
portant service to the science, namely the study of the “Pflanzcnfor- 
mation ” or as it may be styled in English, the plant formation. This 
is an assemblage of plants, living together in a community, subjected 
to the same environmental conditions, and working with each other 
to maintain their existence under these conditions. The sphagnum 
bog of New England, the savannah of North Carolina, the pmc and 
oak scrub of Florida, the prairie of Iowa, the chaparral of California, 
the yellow pine forest of the New Mexican plateau, and many other 
types of vegetative growth, are examples of such formations. The ex¬ 
tent of each formation, the identification of the plants of which it is 
composed, their relation to each other, and their combined relation 
to their environment, are matters of the deepest interest, awaiting the 
investigation of the systematise the anatomist, and the physiologist. 

Respectfully submitted, 

Frederick V. Coville, 

N. L. Britton, 

Walter T. Swingle, 

Committee . 

The report was briefly discussed, and adopted. 

A resolution requesting a grant of $100.oo for the support 
of a botanical table at the Marine Biological Laboratory at 
Woods Hole, was presented and unanimously endorsed by 
the section for transmission to the council. 

Abstract of papers read before Section G of the A. A. A. S. 

The address of the vice-president of the Section, Dr. J. C* 
Arthur, on ‘‘The Development of Vegetable Physiology,” 
was delivered on Thursday, August 29th, before a large and 
appreciative audience. The address is given in full in another 
part of this number. 

Papers were read before the section on the following Fri¬ 
day and Monday as follows: 

FRIDAY MORNING, AUGUST 30TH. 

Russell, H. L.: A leaf-rot of cabbage .—Mr. Russell de¬ 
scribed a bacterial disease attacking the petioles of cabbage 
leaves near the base and manifesting itself by a wilting of 
the leaf. It spreads into the parenchyma until it reaches the 
fibro-vascular bundles, in whose alkaline tissues the bacteria 

. 3 For a somewhat more detailed discussion of these definitions see Contribu¬ 
tions from the U. S. National Herbarium 4 : io, 11, 1893. 
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find good conditions for rapid development and spread. The 
germ apparently finds access to the tissues by longitudinal 
checking. The disease has not proved serious except in wet 
weather or on plants copiously sprinkled. It seems to be a 
different disease from that described by Garman. 

Smith, ERAVIN F.: The southern tomato blight .—The more 
important points brought out by this paper were the non¬ 
identity of the disease with the cucumber wilt, and its iden¬ 
tity with the potato wilt, the susceptibility of various other 
solanaceous plants, including the egg-plant, and the estab¬ 
lishment of the cause of the disease. It was found that a 
bacillus, not yet fully studied, will set up the disease by in¬ 
oculation, which after a time is followed by other organisms 
that produce the stinking wet-rot. The primary infection of 
the host takes place, as a rule, through the parts above ground. 

Galloway, B. T.: Observations on the development of Un- 
cinula spiralis .—The development of the mycelium, conidia 
and perithecia, was described, bringing out many new de¬ 
tails. The germination of the ascospores was described. 
It was found that material kept in thin muslin sacks staked to 
the ground was in good condition for study throughout the 
winter. The ascospores could not, however, be made to ger¬ 
minate until spring. A curious growth of mycelium from the 
resting perithecial cells was observed, which appeared to be 
a possible method of continuing the life of the fungus. The 
paper will be given in full in a later number of this journal. 

TRUE, Rodney H,: The effect of sudden changes of turgor 
a7id of tempevahirc on growth .—Radicles of Vicia Faba were 
used for the experiments. The variations in turgor were se¬ 
cured with solutions of nitrate of potassium. It was ascer¬ 
tained that a period of retardation of growth followed a 
change in the concentration or in the temperature, whether 
the change were in an increasing or decreasing direction. 
The reaction is that of a shock to the irritable organism. 

FRIDAY AFTERNOON, AUGUST 3OTH. 

WOODS, Albert F.: Recording apparatus for the study of 
transpiration of plants, —Describes an automatic device for 
continuous registration of the loss of water by transpiring 
plants. The apparatus is a modification of the weighing rain 
gauge used by the United States Weather Bureau, the prin¬ 
cipal change being to secure greater sensitiveness. This paper 
will appear in full in a later number of this journal. 
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BRITTON, N. L. : Notes on the ninth edition of the London 
Catalogue of British Plants. —The author compared the num¬ 
ber and character of the changes in generic names in this edi¬ 
tion with those of the “check list” of American plants, stat¬ 
ing that only three per cent, differed, in all other cases the 
oldest name being accepted. 

HOLFERTY, GEORGE M.: Pressure , normal work and sur¬ 
plus energy in growing plants. —Mr. Holferty first discussed 
the pressure exerted by roots when they meet an obstacle, 
showing that if the growing part is free this pressure begins 
at once, that the pressure increment sets in with its full amount 
at once, and that it reaches a normal maximum. In stems, 
on the contrary, pressure begins only after a latent period of 
half an hour, the pressure increment is an increasing quantity 
at first, constant for a short time, and finally a decreasing 
quantity for a long period. It was shown, second, that the 
surplus energy of plants is high when compared with normal 
work. The average ratios are, in the laboratory 21.8:1, in 
the greenhouse 5.5:1, and in the garden 4.6:1. Garden 
plants show a capacity of lifting weight of nearly 400^ per 
sq. mm. of cross section. 

Holm, Theo. : Obolaria Virginica; a morphological and 
anatomical study .—The author presented a general sketch of 
the systematic position of the plant, based upon its morpho¬ 
logical and anatomical characters in comparison with those 
of some saprophytic and parasitic plants. Its affinities are 
believed to lie more with Orobanchaceae than with Gentiana- 
ceae. 

Coville, Frederick V. : Botany of Yakutat Bay , Alaska. 
This paper embodied a report upon a collection of plants made 
at Yakutat bay by Frederick Funston, in 1892, with a general 
account of the relation of plant life to environmental condi¬ 
tions and to native industries. 

MONDAY MORNING, SEPTEMBER 2D, 

The morning session was a joint session with Section F. 

Arthur, J. C.: The distinction between animals and 
plants,— The advantages of using structural characters in dis¬ 
tinguishing plants and animals was pointed out, and attention 
called to the fact that physiological characters only had here¬ 
tofore been proposed. The necessity of drawing the char¬ 
acters from the mature vegetative individual was also urged. 
The following definitions were suggested: Plants are organ- 
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isms possessing (in their vegetative state) a cellulose invest¬ 
ment; animals are organisms possessing (in their vegetative 
state) a proteid investment, either actual or potential. 

MlNOT, Charles S.: Rejuvenation and heredity. —The paper 
traced the r 61 e of the embryonic type of cells in plants and 
animals as a necessary predisposition of structure for the ac¬ 
tion of heredity. The r 61 c of these cells in animals and 
plants in reproduction and regeneration was discussed, espe¬ 
cially to show that their functions render it,impossible to ac¬ 
cept Weismann’s theory of heredity. It was pointed out that 
the theory in all essential particulars is Nussbaum’s and not 
Weismann’s, whose attitude towards his critics was incisively 
criticized. 

Swingle, Walter T.: Fungus gardens in the nests of an 
ant near Washington , D. C —The nests of Atta tardigrada 
Buckl. near Washington are small subterranean cavities 
6-iO uu in diameter, situated from 2 to 15 or 20 ,in below the 
surface. Almost the whole cavity is filled with a grayish ma¬ 
terial loosely and irregularly cemented together. A large 
part of this substance consists of the excrements of a leaf¬ 
eating larva which the ants carry in. On these pellets the 
ants cultivate a fungus whose free hyphae end in glistening 
spherical knobs similar to those described by Moller from the 
ant gardens of southern Brazil and designated by him * ‘kohl¬ 
rabi.” They are 22-52/4 wide and 30-56/4 long, while the 
supporting hyphae are only 4-8/4 in diameter. No septum 
divides the kohl-rabi from the stalk. The whole appearance 
of the fungus is strikingly similar to that described by Moller 
(except in being nearly twice as large) and it is not impossi¬ 
ble that it will prove to be the same species. 

BAILEY, L. H.: Variation after birth .—Read by title. 

COVILLE, FREDERICK W.: Poisoning by broad-leaved laurel, 
Ralmia latifolia. —Read by title. 

MONDAY AFTERNOON, SEPTEMBER 2D. 

MACDOUGAL, D. T.: The transmission of stimuli-effects 
in Mimosa pxidica. —The author showed that Haberlandt’s ex¬ 
planation of transmission of stimuli by the “Schlauchzelle” 
was not tenable. Stems or petioles killed by a steam jacket 
for 5-1 o rm , and those from which the phloem region (includ¬ 
ing the “Schlauchzelle”) had been removed, were still able to 
transmit the stimulus-effect. Sudden application of a hydro¬ 
static pressure of five to twenty atmospheres and sudden di- 
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minution of normal hydrostatic pressure entirely failed to 
produce any effect though the contact stimulus was promptly 
effective on the experimental plants. Excluding the hydio- 
static theory of Haberlandt, at present it seems necessary to 
assume transmission by the tissues ol the entire cross-section. 

MacDougal, D. T.: The physiology of Isopyritm biterna- 
tum .—The first recognizable carbohydrate in this plant is 
amylo-dextrin, starch of the ordinary type not appearing in 
the leaves. At certain periods a starch appears in the tubers 
which reacts red with iodine, a form which has been believed 
to be characteristic of parasitic plants. 

Cook, O. F. : Personal nomenclature in the Myxomycetes. - - 
Of the two systems of nomenclature, the 4 ‘personal” and the 
“priority,” only the former has been used in the Myxomy¬ 
cetes. This is illustrated by two recent monographs. Of 41 
genera and 430 species in Massee’s Myxogastrcs only 33 gen¬ 
eric and 160 specific names appear in Lister’s Mycetozoa. If, 
however, uniformity with the future is to be secured, the still 
more radical changes necessitated by the principle of priority 
should be made. Nearly all the genera established by Ros- 
tafinski must be supplanted by names disused for fifty years 
or longer. It also appears that the older generic names were 
so applied that the usual method of application of the law of 
priority will necessitate the shifting of generic names from 
one family to another, according as certain characters are 
looked upon as of greater or less importance. Thus there are 
three generic conceptions to which the name Physarum may 
be applied. This confusion would be avoided if we adopt the 
principle of considering the first species under a genus to be the 
generic type from which the generic name can not be separated. 

Campbell, Douglas H. : A new Californian Hvenvort .— 
The author describes a liverwort, allied to the genus Sphasro- 
carpus, collected near San Diego, which probably constitutes 
a new genus. 

JEPSON, Willis L. : The number of spore mother-cells hi 
the sporangia of ferns.— Read by title. 

Bolley, H. L. : The constancy of the bacterial flora of fore- 
milk.. —This paper is a report of a number of original inves¬ 
tigations bearing upon the constancy of the species and phys¬ 
iological types of bacteria present in the normal fore-milk. 
In general it may be said that the species may be quite con¬ 
stant in the udder of an individual animal, but there is slight 
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evidence of constancy among different animals even under 
the same conditions. 

Smith, Erwin F. : The watermelon zvilt and other wilt 
diseases due to Fusarium. —Read by title. 

MACLOSKIE, Geo. : A root fungus of maize. 

Macloskie, Geo.: Antidromy in plants. —The author 
claims to have discovered two kinds of flowering plants as to 
phyllotaxy, inflorescence, and, in some cases, the seeds. Of 
every species there appear to be dextrorse and sinistrorse in¬ 
dividuals in about equal numbers. This difference is depend¬ 
ent upon the origin of the ovules being from the right or left 
margin of the carpel and is a primitive character which he 
designates by the term antidromy. 

PlLLSBURY, J. H.: On the analysis of floral colors. —Read 
by title. 

Barnes, Ciias. R., and True, Rodney H.: A summary 
of a revision of the North American species of the getms Di- 
cranum. —Read by title. 

WEBBER, H. J.: Experiments in pollinating and hybridis¬ 
ing the orange. —Read by title. 

Hart, Charles Porter: History and present status of 
orange culture in Florida. —Read by title. 

Patterson, Mrs. Flora W.: An Exoascus upon Alnus 
leaves. —Read by title. 

28—Vol XX—No 9 
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A meeting of the Botanical Club for organization was con¬ 
vened immediately following the vice-presidential address 
before Section G, on Thursday afternoon, August 29th. In 
the absence of the officers for 1895 the meeting was called to 
order by Geo. F. Atkinson, president for the Brooklyn meet¬ 
ing. David F. Day, of Buffalo, N. Y., was chosen as chaii- 
man pro tem, and H. L. Bolley of Fargo, N. D., as secre¬ 
tary. Adjourned. 

FRIDAY MORNING, AUGUST 30TH. 

The Club was called to order at 9:00 o’clock A. M., with 
President Douglas H. Campbell in the chair, and H. L. Bol¬ 
ley acting as secretary. About fifty persons were in attend¬ 
ance. 

HALSTED, Byron D.: Field experiments with beans .— 
Beans grown for the third successive crop upon a plot of 
ground (one-tenth acre) gave 25 per cent, of pods that were 
spotted with anthracnose. An adjoining plot of the same 
size as the first and in every way similar except that it had 
borne no previous crop of beans, gave only six per cent, 
of spotted pods. 

CoviLLE, F. V.: Crimson clover hair-balls, —These balls, 
measuring two or three inches in diameter, were taken from 
the stomach of horses, whose death they had caused. They 
were compact, and much resembled the hair-balls often found 
in stomachs of ruminants, but were entirely composed of the 
small barbed trichomes from the mature calyx of crimson 
clover (Trifolium incarnatum). 

COOK, 0 . F.: A peculiar habit of a Liberian species of 
Polyporus. —This species produces long stipes, each succes¬ 
sive one starting from the upper portion of the preceding one, 
or even from the pileus, in a proliferous manner. This con¬ 
tinues until the plant becomes top heavy, and falls over upon 
the ground. Specimens were shown. The habit enables the 
fungus to lift the pileus well above water during the wet 
season. 

BOLLEY, H, L.: An apparatus for the bacteriological sam¬ 
pling of well waters .—This is a modification of the appara¬ 
tus already in use to secure samples of deep sea waters. 

POLLARD, C. L.: Methods of work on the National Her - 
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barium .—The transfer of the herbarium from the rooms of 
the Department of Agriculture to those of the Smithsonian 
Institution was spoken of, and the method of mounting and 
caring for the specimens described 

In the discussion it was developed that the resolutions of 
the Club and the requests of the botanists of the country had 
had material effect in bring about the transfer of the collec¬ 
tions to a fireproof building. 

BRITTON, Elizabeth G.: Some notes on Dicra?iella he tero - 
malla and allied species. —A drawing of a small mountain 
form with curved pedicels was shown, and it was pointed out 
that D. Fitzgeraldi is referable to D. heteromalla orthocarpa. 

The report of the committee of the Club to prepare a check 
list of plants of northeastern North America was called up 
and somewhat discussed, but owing to the lateness of the 
hour was interrupted by adjournment. 

FRIDAY AFTERNOON, AUGUST 30TH. 

The Club met immediately after adjournment of the after¬ 
noon session of section G. The unfinished business was 
a pending motion to accept the report of the committee on 
the check list. It was agreed that a discussion of the princi¬ 
ples upon which that list is based was in order. After a pro¬ 
longed discussion of various points, by Messrs. Robinson, Co- 
ville, Britton, Cook, Fernow, Barnes, Galloway, Bailey, 
Greene, and others, a resolution was offered by Mr. Britton 
increasing the committee on nomenclature by the addition of 
C. S. Sargent and B. L. Robinson, and directing the com¬ 
mittee to report to the Club desirable modifications and ad¬ 
ditions to the present code. Mr. Robinson having repeat¬ 
edly declined to serve as a member of the committee, Mr. 
L. H. Bailey was appointed in his stead. The Club then ad¬ 
journed. 

MONDAY MORNING, SEPTEMBER 2D. 

The Club was called to order at 9:20 o'clock, A. M. , with 
David F. Day, president pro tan . in the chair, and H. L. 
Bolley acting as secretary. About thirty persons were pres¬ 
ent. 

Upon motion a committee to nominate officers for the next 
meeting was appointed, consisting of Messrs. Britton, Sea¬ 
man and Deane. The report of the treasurer was received, 
which showed a balance in the treasury of $6.57. 

Papers were then read as follows: 
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BRITTON, Elizabeth G. : Corrections in descriptions of 
Coscinodon .—A drawing of C. Raui was exhibited, some mis¬ 
takes in the description of the leaf, and peristome corrected, 
and a comparison with allied species made. 

The following papers, in the absence of the authors, were 
read by title only: 

Trelease, William: Notes upon pignut hickories . 

Halsted, B. D.: Experiments with lime as a preventive 
of club-root. 

Smith, Erwin F.: Notes on the alkaline reaction of the 
vascular juices of plants. 

ATKINSON, Geo. F.: Continuation of experiments upon 
the relation between the fertile and the sterile leaves of 
On odea. 

Rolfs, P. H. : A hybrid between an egg plant and a tomato 
plant . 

WOODS, A. F : A method of using formalin gelatin as a 
mounting medium. 

This completed the printed program, and additional papers 
were called for. 

ARTHUR, J. C.: A new clinostat .—An apparatus was 
shown and described, which would slowly revolve four flower 
pots at the same time, with a uniform speed, two of the pots 
having a position at right angles to the other two. By the 
movement of a lever it could be converted into an intermit¬ 
tent clinostat, the pots turning half around each half hour, or 
hour, as desired. 

SEYMOUR, A. B.: Description of the collection made by 
Miss Gilbreth to illustrate seed distribution. —This paper was 
read by Mrs. Flora W. Patterson, the author being absent. 
It described quite fully this admirable collection, and request 
was made for donations or exchanges to extend it and make 
it more complete. A discussion followed upon various modes 
of seed dispersion. 

David F. Day called attention to the curious intermittent 
method of twining observed in Dioscorea, and also to a cir- 
cumnutation of the pedicels of Anemone Virginiana. 

The report of the nominating committee was now received 
and adopted, and the following officers of the Club for 1896 
were thereby elected: President, F. V. Coville, Department 
of Agriculture, Washington, D. C.; Vice-President, Conway, 
Macmillan, University of Minnesota, Minneapolis, Minn.: 
Secretary and Treasurer, John F. Cowell, Buffalo, N. Y. 
Adjourned. 



Noteworthy anatomical and physiological researches. 

The rhizoids of filamentous algae. 1 

While a few theories have been advanced to explain the 
occasional formation of rhizoids on those forms of filamentous 
Chlorophyceae on which rhizoids do not normally occur, the 
author is the first to attempt to demonstrate their cause by 
experiment. 

The observations were made from artificial cultures of two 
kinds, the so-called c ‘contact cultures” and suspended cultures 
In the former, the cultures were made either on a slide, be¬ 
tween a slide and a cover glass, or in a hanging drop. In the 
suspended cultures a tuft of alg^e is tied about the center with 
a slender linen thread, all rhizoids having first been removed, 
and suspended in a culture fluid. By this means liability^ of 
one filament coming in contact with another is in most cases 
removed. Various substances were used in making the media, 
and these in different degrees of concentration. The author 
gives in detail cultures made in solutions of agar-agar, gum, 
albumen, urea, cane sugar, milk sugar, erythrite, asparagine, 
glucose, dulcite, mannite and glycerine, and mentions cul¬ 
tures made in solutions of citric acid, berberine, potassium tar¬ 
trate, sodium chloride, potassium nitrate, potassium «=ulphate, 
magnesium sulphate, sodium nitrate, aluminum sulphate, potas¬ 
sium alum, and in stained solutions of indigo carmine and 
nigrosin. None of the latter, however, were very success¬ 
ful, as the staining prevented the free action of light, and in 
the others the algse died, even in very weak solutions. 

The first results were obtained in contact and water sus¬ 
pension cultures; these were followed by the various other 
suspension cultures. As a result of these experiments he 
concludes that rhizoid formations of Spirogyra depend upon 
certain external influences from contact with a firm body. 
Notwithstanding the great number of cultures made, he con¬ 
fesses that his investigations are insufficient to fully explain 
the nature of these external influences. 

At the two extremes of the series are the contact cultures 

1 Borge, O. Ueber die Rhizoidenbildungbei einigen fadenformigen Chlorophy - 
ceen. Upsala, 1894. 
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and the water suspension cultures. In the one, rhizoid-likc 
outgrowths were obtained in all cultures (thirty-one) of Spir- 
ogyrct fiuviatilis Hilse, S . in fiat a (Vauch.) Rab., S. orthospira 
Naeg., and in four undetermined species. In the other, in no 
case did the formation of rhizoids result. In some cases wa¬ 
ter suspension cultures which showed no result, when trans¬ 
ferred to contact cultures developed rhizoids in from two to 
four days. 

That other conditions influence this development is shown 
by the growth in different media, the required density differ¬ 
ing with the different media, as well as with the species; c . g , 
in agar-agar, the lowest limit favorable to the formation of 
rhizoids, was a .05 per cent, solution, while for a gum solu¬ 
tion it lay between .5 and 25 per cent. 

The development of rhizoids by contact culture was also 
attempted under the influence of darkness, but the conditions 
were unfavorable for the development of the filaments them¬ 
selves although in some cases rudimentary rhizoids occurred 
during the first few days. 

One of the most interesting results derived from the research 
was in connection with 5 . varians (Hass.); in this species no 
rhizoids were developed, but, contrary to the statements of 
Vaucher, Pringsheim and DeBary, the author concludes after 
observing the germination of the zygote in three different cul¬ 
tures that the so-called “rhizoid cell” of the germinating tube 
does divide to form the cellular increase of the filament. 

Cultures of Zygnema showed no rhizoid growth. In the 
cultures of Mougeotia the rhizoids were also conditioned by 
external mechanical influences since none were formed except 
in contact cultures. 

Similar cultures were made of Vaucheria and of those forms 
in which the formation of rhizoids is more or less normal; 
i. e.. Cladophora, Draparnaldia, CEdogonium and Ulothrix. 
While no rhizoids were obtained on mature threads of Vein - 
chena clayata (Vauch.) DC., their presence was observed on 
germinating filaments. On V. scssilis (Vauch.) DC. none 
Tfrere produced under any circumstances. Both old and young 
threads of Cladophora, Draparnaldia, and Ulothrix formed 
rhizoids under all conditions. On early germinating threads 
of CEdogonium rhizoids were formed in all cases but the 
property seems to have become lost in older threads. 

In summing up, the author advances the theory that the 
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variations in the different species, at least in many cases, bear 
a close relation to the conditions of growth; so that those 
species which are generally found in rapidly flowing water 
formed rhizoids under all conditions and the rhizoid forma¬ 
tion may be considered as a specific character. An entirely 
opposite condition exists in those species of Spirogyra which 
in no case formed organs of attachment (S. varians, Weberi 
and others not specifically named). Spirogyra fluviatilis and 
Vaucheria clavata may be regarded as a mean between the 
two extremes; these formed rhizoids but in contact cultures 
only, and he suggests that these might gradually have ac¬ 
quired this ability from species in which the necessity for 
rhizoids was originally wanting. This view confirms that of 
Klebs, 2 who suggests that V. clavata might be regarded as 
an offshoot of V, sessilis which has been removed from its 
accustomed habitat into rapidly flowing water. 

The experiments were conducted in the laboratory of Prof. 
Klebs of Basel and the results are published in pamphlet 
form. Two plates illustrating the various results are ap¬ 
pended to the text. 

The work gives evidence of careful thorough investigation 
and it will be read with interest by all who have made a study 
of these forms of algae.—B ertha STONEMAN. 

Investigations on bacteria. 3 

Under the above general title, Alfred Fischer has recently 
published a lengthy paper which, in part, deals with a subject 
that has received but scant attention from bacteriologists. 
The paper is divided into four parts, which treat respectively 
of plasmolysis of bacteria, physiology of motile organs, mor¬ 
phology ol cilia, and systematic bacteriology. 

In the first three parts, the author draws attention to many 
points of interest that he has observed in his studies, and dis¬ 
cusses the relation of the same to the different theories that 
have been advanced from time to time. 

I. He brings further proofs to substantiate his earlier claim 4 
that the bacterial cell is subject to plasmolysis like the higher 
plant forms. Plasmolysis frequently occurs in the prepara¬ 
tion of ordinary cover glass mounts where the evaporating 

5 Zur Physiologie der Fortpflanzung von Vaucheria sessilis, Verhandl. d. 
naturforsch Ges in Basel 10 : — 1892. 

8 Untersuchungen tiber Bakterien, Jabr £ Wiss Bot 27:1-163. 1895. 

*Ber. d konigl, shchs Ges. d. Wiss. —: 52 1891, 
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drop containing the bacteria undergoes a concentration of sa¬ 
line material sufficient to induce plasmolytic action. The 
lacunae and uncolorcd areas so often noted in many different 
species of bacteria, when stained indicate where the proto¬ 
plasm has shrunken from the limiting membrane under the 
action of the salt solutions. In certain instances plasmolyzed 
preparations recovered their turgor by the permeation of the 
salt solution into the bacterial cell. The protoplasm of the 
same species, however, is not permeable to different salts in 
an equal degree. 

The importance of these observations on plasmolysis are 
considerable, as they have a direct bearing on the theory of 
the nature of the bacterial cell. 

According to Biitsclili 5 , that part of the cell that absorbs 
the basic aniline dyes with ease is nuclear in its character. 
This large nucleus is surrounded by a membrane that does 
not easily stain. The cytoplasm of the cell is cither entirely 
absent or is reduced to a mere film between the two layers. 

In his preparations, Fischer finds an evident contraction of 
the interior cell substance when submitted to the influence of 
different salt solutions similar to those observed with higher 
plant forms when plasmolyzed. According to him, no nu¬ 
cleus has yet been determined. His results homologize the 
bacterial cell with that of higher plants as far as the cell 
elements are represented, and also with reference to plasmo¬ 
lytic action. 

II. The view has been advanced that the cilia of swarm 
spores of different plants, and also bacteria, are protoplasmic 
processes that are extruded from the main part of the cell 
through minute openings in the limiting membrane, and that 
these filiform appendages are capable of being withdrawn en¬ 
tirely within the cell proper. If this were so, plasmolyzed 
bacterial cells would hardly be expected to show any appre¬ 
ciable degree of motility, yet, a number of different motile 
forms plasmolyzed in weak solutions (2.5 percent. KNO fSl 
r.25 per cent. NaCI), showed no cessation of movement. If 
strong solutions were used, motion ceased immediately. This 
was not, however, on account of the retraction of the cilia, 
but a rigor caused by the concentration of the solution. 

The addition of disinfectants (carbolic acid, o. 1 per cent.) 
in proportions insufficient to cause a cessation in develop¬ 
ment, likewise sufficed to produce a similar state of rigor. 

a Bau der Bakterien. 1890. 
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III. In taking up the question of the morphology of the 
cilia, details are given of a method of staining that is a sim¬ 
plification of the Loffler method. 

After the general discussion of cilia and their separation 
into two classes, polar and diffuse, observations are noted on 
the changes that take place in the form and character of the 
cilia under different phases of development. 

In several instances, sporulation took place without a ces¬ 
sation in motility, and in some cases degenerate phases of 
development, such as involution forms, were still characterized 
by movement. 

The cilia are to a certain extent independent of the main 
protoplast of the cell. Ability of motion and contractility 
reside in the cilium itself, likewise a certain irritability which 
sometimes brings about an increase of motion, sometimes a 
rigor. At the same time cilia are not completely inde¬ 
pendent of the protoplast as they lose their motility if not in 
contact with the main body of the cell. Under the influence 
of plasmolytic action, they remain in close connection with a 
small fragment of the protoplasm within the cell. 

IV. The final part of the paper takes up the vexed question 
of the systematic part of the science. In this, Fischer favors 
a system of classification founded on a morphological basis 
rather than an attempt to use physiological data for differen¬ 
tial characteristics. 

His proposed scheme is based (l) on the presence and ar¬ 
rangement of the cilia, (2) the formation of spores, and (3) 
the morphology of the spore-bearing cell. 

A marked feature of the system is the use of the same root 
to designate the genera having the same form of cell although 
differentiated into various subfamilies on account of other 
characteristics. Thus, the genera, Bacillus, Bactrinium, Bac- 
trillum, and Bactridium are all cylindrical spore-bearing rods 
characterized by a difference in arrangement of motile or¬ 
gans. The different genera in each subfamily are likewise 
characterized by the use of a uniform suffix, as for instance, 
the subfamily Bactriniei, has its genera terminating in inium 
(Clostrinium, etc.), while the genera of the coordinate divis¬ 
ions Bactrillei and Bactridiei end respectively in ilium (Clos- 
trillum) and idium (Clostridium). 

This arrangement necessitates a large number of genera 
and by this method the author hopes to relieve the overbur- 
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dened condition that is found in the present genus Bacillus. 
The logical nature of this scheme is praiseworthy but the 
present necessities of our classification hardly warrant the 
formation of a number of genera for which there are no known 
representatives. 

The fact that the author himself is forced to note under 
many of the genera that “bisjetzt ist kein Vcrtreter dieser 
Gattung bekannt” and also that under the genus Bactridium, 
“hierher scheinen eine grossere Zahl von Stabchenbaktcricn 
zu gehoien” is evidence of the inherent weakness of the sys¬ 
tem 

The difficulty of founding any system of classification upon 
a characteristic so difficult to determine with accuracy as the 
presence and arrangement of such delicate organs as the cilia 
of bacteria is apparent. Even with much simplified methods 
of staining, the study of these motile organs is not an easy 
task and when used as a basis for classification would cause 
more confusion than now exists. The author ignores com¬ 
pletely all reference to a similar system proposed by Messca fl 
in 1891 which failed of acceptance on account of the many 
new difficulties that it introduced. Desirable as a system 
would be that is based on morphological data entirely, none 
has as yet been presented that is as convenient and practical 
as those that employ physiological characteristics in addition 
to the morphological variations of the cell.—H. L. RUSSELL. 

e Contnbuzione alio studio delle ciglia dei batterii e proposta di una classifi- 
cazione. Rev d'lgienel:— 1891 [Ho 14] 





BRIEFER ARTICLES. 

Development of the embryo-sae of Jeffersonia diphylla. (With 
plate xxviil )—Jeffcrsonia diphylla Pers. is a very favorable plant in 
which to study certain phases of embryology. This is due partly to 
its large cells and nuclei, and partly to the fact that its embryonic 
tissues are very readily stained and sectioned. Several stains were 
used, such as haematoxylin, fuchsm, and alum cochineal, with fair 
success, but for staining in toto alum cochineal proved most satisfac¬ 
tory. The sections were counter-stained on the slide with Bismarck- 
brown. 

The mother-cell of the embryo-sac arises as an hypodermal cell at 
the apex of the nucellus. It contains but one nucleus and always 
stands with its long axis parallel to that of the nucellus (fig. i). No 
tapetal cell is formed m this plant. In an ovule that has advanced 
somewhat in development we find that this mother-cell is preparing 
to divide into two similar cells by a transverse wall (figs. 2 and 4). 
This is indicated by the dividing nucleus (fig. 2). 

In the next step toward maturity, it is noticed that the two cells 
just formed repeat in every detail (fig. 5) the process just described; 
so that there are now four cells resulting from two successive divisions 
of the mother-cell (fig. 6). Occasionally the uppermost of these four 
cells divides into two by an almost vertical wall (fig. 7). The transverse 
walls separating these four cells are somewhat swollen, and more dis¬ 
tinct than the others (fig. 6). By repeated periclinal divisions of the 
epidermis of the nucellus, the row of four daughter cells is soon cov¬ 
ered at its summit by four or more layers of cells (fig. 6). The num¬ 
ber of these layers seems to increase quite uniformly with the age of 
the nucellus, though some exceptions were noted (figs 4, 5, 6). 

In figure three (3) are shown two cells, the upper of which is much 
the larger. From my own observations it does not seem probable 
that the lower cell has arisen by division from the upper one, but that 
it is merely a cell of the axial row which did not divide but merely 
increased in size. 

Of these four cells, which by successive divisions have arisen from 
the mother-cell, the lower one undergoes further development and 
becomes the embryo-sac. This cell increases in size at the expense of 
the three cells above it, together with the adjacent cells of the nucel- 
lus (fig. 10). The upper three cells are first absorbed and their cavi¬ 
ties become almost obliterated by the surrounding turgid cells of the 
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nucellus (figs. 8, g, 10). Their disorganized remains now occupy a 
narrow cavity above the enlarging embryo-sac. 

The further development of the embryo-sac is perfectly normal. 
The primary nucleus soon divides (fig. 9), one of the resulting nuclei 
passing to the upper and the other to the lower end of the sac. Fur¬ 
ther details need not be given here. 

In this plant the mature embryo-sac does not reach the integuments, 
but is covered at its summit by a cap of about six cells in thickness, 
formed from the tissue of the nucellus. The cavity of the embryo-sac 
when nearly matured is very large, and is often readily seen by the 
unaided eye in section. Both the antipodal cells and the egg-appa¬ 
ratus are also very large. Of the former especially is this true, for 
they occupy about half of the entire length of the sac containing them 
(fig. 11). Shortly before they are absorbed, however, the embryo-sac 
has enlarged greatly, so that this relation is not maintained. The 
nuclei of the antipodal cells are also very conspicuous, while even the 
protoplasmic bridges or threads are plainly visible [fig. 11). 

In the lower end of the synergidte and below the nucleus of each 
there is a vacuole (fig. ii). One is also to be seen in the upper end 
of the oosphere by focusing, but as this cell lies below and is partially 
covered by the synergidse, it is obscured from view. 

The ovules of this plant are anatropous, but in one instance ob¬ 
served, an ovule was borne on a very long stalk which arose at right 
angles to the surface of the placenta, then by a long curve extended 
upward in the cavity of the ovary to a height of the second ovule 
inserted above it [fig. 12). 

The foregoing may be summarized as follows: 

1. The embryo-sac arises as an hypodermal cell at the ape\ of 

the nucellus. 

2. This ceil divides first into two cells. Each of these cells again 

divides, thus forming four. The lower of these alone under¬ 
goes further development and becomes the embrvo-sac. 

3. The upper daughter-cell is occasionally divided into two by an 

almost vertical wall. 

4. The antipodal cells are unusually large. 

This work was carried on under the direction of Prof. D. M. Mot- 
tier, who has very kindly supplied me with an abundance of properly 
preserved material.— Frank M. Andrews, Bloomington , But. 

Explanation of Plate XXVIII — Fig. 1. Longitudinal section of very young 
ovule showing hypodermal cell at apex of nucellus.—Fig. 2, Same, undergoing 
division.-—Fig. 3. Division completed.—Fig. 5, Both cells again undergoing 
nuclear division.—Fig. 6. This is completed and walls formed —Fig. 7 The 
upper of the four cells has divided into two by an almost vertical wall —Figs. 
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£, 9 and io, The first three steps in the development of the embryo-sac from 
the lower cell of the four shown in Fig. 7 Integuments are not shown —Fig 
11. Outline only of erabryo-sac with egg apparatus and very large antipodal 
cells —Fig 12 Ovule borne on a long stalk x 15° Figs 1 - n X 420 

Laphamia ciliata, $p. nov.—Perennial, fruticose, is-3o im high, with 
slender terete spreading branches, cinereous-pubescent throughout: 
leaves alternate or the lower sometimes opposite, deltoid or ovate, 
more or less punctate especially on the upper less pubescent green 
surface, somewhat decurrent on the petioles, these about half as long 
as the blades; lower leaves io-i5 ram long and about as broad, crenate 
or irregularly dentate, upper leaves decreasing in size, narrower in 
proportion to their length and more deeply toothed: heads on slightly 
clavate pedicels 5-15 mm long terminating the short upper branches, 
light-yellow, about 40-flowered, s-7 ini11 in diameter; mvolucral scales 
usually 12, equal, obscurely biseriate, oblanceolate, about 2 inra wide 
near the apex, persistent, spreading or slightly reflexed at maturity: 
rays nearly white, crenately 3-toothed, 7-nerved, pistillate, about 3 mm 
long and 2 ,nm wide above the throat; disk flowers perfect, yellow, 4 mw 
long including immature akene 2 mm long; style branches exserted, re¬ 
curved, i mm long, minutely pubescent; akenes flattened, oblong, 
slightly curved, 2 m ‘ n long, o.5 ll ’ n wide, black, with white callous ciliate 
margins; pappus a callous crown with 2 subequal hispidulous bristles 
2 ,nm long, from opposite margins.—Type specimen in National Her¬ 
barium collected by D. T. MacDougal, on rocks along Pine creek, near 
Pme, Arizona, August 21, 1891, no. 676. Cotype m National Herba¬ 
rium, collected by J. W. Tourney, on Tucson mountains, near Tucson, 
Arizona, May 15, 1892, no. 629. 

This species has the habit of Laphamia rupestris and agrees in all 
respects except the akene with the generic characters of Laphamia . 
The akene with its cartilaginous ciliate margin agrees with the char¬ 
acters of Perityle.% The small many-flowered heads and the ciliate- 
margined akenes with a pappus of two slender bristles distinguish it 
from any similar species of Laphamia, while the fruticose much 
branched habit and nearly entire leaves distinguish it from any of the 
known species of Fcrityle.—LvsTER H. Dewey, Washington , D, C 



EDITORIAL. 


The nomenclature question was opened in the recent meeting 
of the Botanical Club by the submission, on the part of the committee, 
of its report in the form of the printed “List of Pteridophyta, etc.’* 
Two diverse positions had developed previous to the meeting. Some 
advocates of reform declared that the list, being simply the expression 
of principles already adopted, was already the official utterance of the 
club regarding the plants included; while others held that the list was 
prepared for the purpose of furnishing a basis for discussion of the 
principles exemplified in it. The latter has been the position assumed 
by the Gazette. 

The action of the club, in effect endorsing this position by receiv¬ 
ing the report and continuing the committee with two additional 
members, appears to us therefore eminently wise. The duty of the 
committee during the coming year seems plain. Having in view (i) 
the objections to the Rochester and Madison principles which have 
been and maybe made in this country and Europe, (2) the suggestions 
which have been made in other countries as to desirable amendments 
to the Paris code, and (3) the difficulties which have developed in 
specific application of existing principles, it is to be hoped that the 
committee will frame a complete code, based upon the DeCandollean, 
which may be perfected as far as possible and presented to the first 
international congress convened for that purpose, as the concrete ex¬ 
pression of the views of American botanists. 

There is evidently a good deal of misunderstanding regarding 
the status of the Rochester and Madison rules. They have been 
spoken of frequently as “the American code” and have been regarded 
as the settled and formal expression of the Botanical Club. It has 
also been assumed that they are to be forced upon the world by a 
handful of obscure botanists without reference to the action of other 
countries or of an international congress. Many of the signers of the 
“Harvard protest” and some of the radical reformers have held one 
or the other of these misconceptions. But the “American code” is 
yet to be formulated; its authority, which can rest only in the acquies¬ 
cence of American botanists, is yet to be obtained; and its weight in 
the international congress to which it must be submitted is yet to be 
determined. The Rochester and Madison rules in the main commend 
themselves to the sober judgment, and we look hopefully for the com¬ 
plete code which the committee should prepare for our consideration. 
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The most conservative botanists acknowledge that something of 
this sort ought to be done—nay, must be done in view of existing con¬ 
ditions. The real difference of opinion seems to be as to the advisability 
of using such a code as a guide in publication before it has been 
sanctioned by an international congress, and this question ought to 
be kept distinct from the approval of the reform principles them¬ 
selves. In view of the history of nomenclatorial reforms, we feel 
justified in advocating such use; but there may well be difference of 
opinion here. Let it be so; but let us, in spite of this difference, unite 
in perfecting an American code in readiness for the congress, which 
must come sooner or later. Send to the committee all the objections 
and suggestions possible. Their all too thankless task has not been 
light, and conservative and radical alike should be grateful to them 
for the gratuitous service they have already rendered, and will, we 
trust, yet render. 

V 

The first meeting of the Botanical Society of America must be 
looked upon as very successful. The membership is still small, and 
from the close scrutiny to which candidates are subjected will only 
increase slowly. Considering the limited membership, the attendance 
at Springfield (70 per cent.) was large. The following were present: 
Arthur, Atkinson, Bailey, Barnes, Britton (N. L.), Britton (Mrs. N. L.), 
Coville, Greene, Halsted, Hollick, Robinson, Sargent, Scribner, 
Thaxter and Trelease. The papers were of value and interest. 

An exodus from “the land of ‘poco tiempo’ ” should be organized 
by our conservative friends. “The future,” for which the law of 
homonyms is declared to be good, is like the small boy’s promised 
“to-morrow”—difficult to define. 

The nomenclature question has received altogether admirable 
treatment in an article by Prof. Lester F. Ward in the July number of 
the Bulletin of the Torrey Botanical Club. No personal detraction 
diminishes its force. 

Absolute unanimity of opinion and action is demanded among 
the reformers. We fail to find such unanimity even among the advo¬ 
cates of a laissez faire policy, where it is much more to be expected. 



OPEN LETTERS. 


The nomenclature question: theoretical objections to a stable 

nomenclature. 

In the August issue of the Gazette Dr. B. L. Robinson by a skill¬ 
ful argument endeavors to demonstrate a certain alleged weakness m 
the Botanical Club principles of nomenclature. In this case, how¬ 
ever, as m all matters concerned with nomenclature discussions, we 
should, as Dr. Robinson has more than once insisted, deal with actual 
illustrations, not with theoretical objections. In the matter of Otto 
Kuntze’s non-application of the principle known as the rejection of 
homonyms to his genus Aster, I stand corrected. Such correction, 
however, invalidates this particular case of the support it would other¬ 
wise offer to Dr. Robinson’s objection to the principle in question, 
for he still occupies his original position of citing only suppositions 
cases. The validity of this objection, it must be pointed out again, 
rests not on what might happen but on what has happened. The Bo¬ 
tanical Club list enumerates about four thousand species, to all of 
which the principle has been applied, and if it contains any cases ap¬ 
proaching in absurdity those Dr. Robinson has held up as bug-bears, 
I do not know of them, 

I accept with pleasure Dr. Robinson’s explanation of his reference 
to the representative character of the Madison assemblage of botan¬ 
ists, and in my turn I must explain that my interpretation of his re¬ 
marks on that topic was due to the fact that the alternative explana¬ 
tion, the one he now presents, seemed impossible of maintenance. 
The records will certainly show that the principles themselves were 
formally adopted by the Botanical Club. The committee was then 
instructed to prepare a list in accordance with these principles, and 
this they have done. As for making the list itself “official” by some 
kind of formal vote to that effect, 1 am inclined to think that I for 
one should oppose such action. Surely the list must be supported 
primarily, and it may perhaps be said exclusively, by its conformity to 
principle. Any errors it contains cannot be made correct by a mere 
vote, nor, if an error is demonstrated, can one be expected to go on 
repeating it. * 

Probably the greatest objections that can be urged against the As¬ 
sociation principles of nomenclature are those which may be brought 
forward relative to this very rejection of homonyms. These objec¬ 
tions Dr. Robinson alone, among all the opponents of a rational no¬ 
menclature, seems to have grasped. I may perhaps be able to render 
some assistance in the discussion and elucidation of the subject. 

The vital reason for the rejection of homonyms may be expressed 
as the rejection of revertible names. If a Juncus megacephalus of Curtis, 
1034, has been for insufficient reasons relegated to synonymy and it is 
now an open question whether the species may not be a valid one, 
surely no one, with a view to stability, can oppose the rejection of a 
Juncus megacephalus of Wood, 1865. The latter name being replaced 
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by another, it matters not from a nomenclature standpoint whether 
tne J. megacephalus of 1834 be treated as distinct or as identical with 
some older species. To go a step further: a variety paniculatus of 
Engelmann, 1868, must be erected into a species. The name Juncus 
paniculatus is already twice preoccupied by European plants, both 
now referred to other species. Who is to decide whether either of 
these is likely to prove valid? Are not different decisions likely to 
be rendered by equally reputable botanists, whose conceptions of these 
species may differ? The committee has answered these questions, as 
well as all the other questions which logically follow them, by saying, 
“We will reject not merely those homonyms which we know to be re- 
vertible and those which we suppose may perhaps be revertible, but 
we will reject all homonyms and thus make revertibility impossible.” 
Considered from the standpoint of stability the wisdom of this deci¬ 
sion is, it seems to me, incontrovertible. I am well aware, however, 
that the considerations I have just mentioned will have no weight 
with Dr. Robinson if he really believes, as I can hardly bring myself 
to think he does, that a stable nomenclature is impossible. If having 
reviewed the whole Botanical Club principles adversely and with crit¬ 
ical care, he finds in them only one possible chance of instability, and 
if from a list of four thousand species he does not cite a single case in 
point, one surely cannot ask for a more favorable commentary on the 
stability-producing capacity of the system.— Frederick V. Coville, 
Washington , D. C. 


Decapitalization. 

Mr. Sheldon’s open letter in the June number of the Gazette af¬ 
fords me another opportunity to speak against the tendency of many 
botanists to follow a bad example set by our friends the zoologists: 
that of decapitalization of specific names derived from proper names. 

If Mr. Sheldon writes his specific name bajaensis then Prof. Greene 
is right in his claim that it is a trivial and meaningless combination of 
Spanish and Latin. Bajaensis on the contrary leads us to the know¬ 
ledge that the species came from Baja, a town in Mexico. His co¬ 
reference to nevadensis as a good Latin specific name is another in¬ 
stance. Nevadensis claims the species to have been found in the state 
of Nevada, while nevadensis leads us to the belief that the species is 
of the whiteness of snow , and would be at the same time again a 
Latino-Spanish “jumble.”— C. F. Millspaugh, Field Columbian Mu¬ 
seum ., Chicago. 

29-Vol. XX.— No. 9. 



NOTES AND NEWS. 

In Gardener's Chronicle of August 24th, Lilium Panyi Watson is 
described and figured. 

Rodney H. True, Ph. D. (Leipzig), has been appointed instructor 
m pharmacognostical botany at the University of Wisconsin. 

Dr. W. A. Setchell, instructor in botany in Yale University, has 
been appointed to a professorship in botany in the University of Cali¬ 
fornia. 

A Spanish translation of J. W. Harshberger’s paper on “Maize” 
(Publ. of Umv. Penn.) has been made by Dr. Nicolas Leon of Guada¬ 
lupe Hidalgo, Mexico. 

In his revision of the African species of Eriosema (a genus near 
Rhynchosia ) now completed in Jour . Bot . 9 Mr. E. G. Baker enumerates 
forty-nine species, nineteen of which are new. 

Dr. J. E. Humphrey has been appointed lecturer in botany at 
Johns Hopkins University. This is a step in the right direction. We 
trust the department will be developed as rapidly as funds will per¬ 
mit. 

Gautier and Etard have separately announced that the composi¬ 
tion of chlorophyll varies. Thus far the differences pointed out are 
those of widely separated groups of plants, such as grass, spinach, and 
fern. 

Ginn & Co. announce this fall the “Elements of Plant Anatomy,” 
by Emily L, Gregory, of Barnard College, and as in preparation “A 
High School Botany,” by J. Y. Bergen, Jr., of the English high school, 
Boston. 

The current number (Bull. 9, Part 6, Aug. 26) of Minnesota Botan¬ 
ical Studies is entirely devoted to “A contribution to the bibliography 
of American Algae,” by Josephine E. Tilden. The titles, 1544 in num¬ 
ber, are arranged by authors. 

The attention of botanists is called to the fact that the American 
Association table at Woods Hole is equally open to them as to zoolo¬ 
gists. Up to the present time no botanist has occupied it. Inquiries 
may be addressed to the Director, Dr. C. O. Whitman, 

The important collections of the late Professor D. C. Eaton 
have been offered as a gift to Yale University if the institution will 
purchase the library. We are not informed as to how the offer has 
been received by the university. It is to be hoped that the library 
and collections will not be scattered. 

The Vienna Botanical Exchange Society has determined upon ex- 
tending its exchanges to extra-European plants. American botanists 
who desire to obtain European plants will find it to their advantage 
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to write for rules and terms of exchange to J. Dorfler, Wien, Austria, 
III. Barichgasse 36. 

Mr. 0 . F. Cook will shortly return to Liberia to continue his 
studies of tropical fungi and other plants. 

Mr. D. T. MacDougal, of the University of Minnesota, has re¬ 
turned from his trip abroad. Most of his time in Europe was spent 
in the laboratory of Professor Pfeffer at Leipzig in the study of the 
transmission of stimuli. 

The library of the American Association for the Advancement of 
Science is to be deposited with the University of Cincinnati. It is 
especially rich in proceedings of foreign societies. Books may be 
drawn by members of the Association and forwarded as they may di¬ 
rect. 

Mr. E. P. Bicknell [Bull. Tort. 22 : 351) has described two new 
species of Sanicula from the eastern United States, dissociating them 
from the well known S. Canadensis and S. Marylandica , and naming 
them S. gj egaria and 5 . trifoliata. In the same number Mr. John K. 
Small continues his studies in our southeastern flora, describing as 
new a Sicglingia , a Rumeoc , and a Acer. 

Strasburger’s statement of the period when the reduction of chro¬ 
mosomes observed in the gametes takes place is called in question by 
Haecker, as not consistent with observations on the same process by 
zoologists. He thinks there may be such a thing as “pseudo-reduc¬ 
tions.” The homologizing of this process in plants and animals is 
extremely important if possible. 

Mr. J. G. Lemmon has issued a third (pocket) edition of his very 
handy book on “West-American cone-bearers.” The plea for good 
English names is strongly put, a thing which will be best established 
by just such a book as this, for it should find a place in the pocket of 
every one coming in contact with our western conifers who is at all 
interested in distinguishing them. Mr. Lemmon’s address is Oakland, 
California. 

The city of Norwalk, Conn., is the home of the “Norwalk Tree In¬ 
oculation Co.,” which, for a consideration, proposes to keep trees free 
from injurious insects. To this end (the consideration!) the trees are 
bored with from two to four i-inch auger-holes, in which a secret com¬ 
pound (which consists of flowers of sulphur disguised with carbon), is 
placed, and the hole closed with a wood plug. Many persons in the 
Connecticut valley have been victimized. We understand that the 
st ale right for New Jersey was sold for $6 t ooo. Mr. L. O. Howard, 
chief of the Division of Entomology, has exposed the fraud. 

Massee’s “British Fungus Flora” was promised to us in three vol¬ 
umes. In the third a supplementary volume was announced, in which 
the Pyrenomycetes and Tuberaceae were to appear. This fourth vol¬ 
ume is now at hand, but does not contain these groups, so that the in¬ 
ference is that there will be a fifth volume* The genus Schweinitzia 
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of the fourth volume cannot be accepted, as we have a genus of flow¬ 
ering plants by that name in this country. It was given by Elliott 
and may be found among the Ericacece of Gray's Manual. It is also 
duly recorded by Bentham & Hooker in Genera Plantation , 2 : 606. 

In the Bull de VHerb. Boiss . of August, G. Lindau describes 
twenty-two new species of American. Acanthaceae, ten of which are 
from Bolivia, and the rest from Brazil, Venezuela, Central America 
and Mexico. Ten of the species belong to Ruelha and six to Afihe- 
landra. In the same number, studies in the African flora are con¬ 
tinued by Schinz, assisted by numerous specialists. Hackel describes 
twenty-four new grasses; Schinz proposes a new zygophyllaceous genus 
(Kelleronia)-, Klatt describes twenty-seven new Compositae, of which 
Fentatrichia is a new genus; and altogether eighty-nine new forms are 
presented. 

Radais, from his study of the development and structure of the 
female flower of Conifers, claims that only in Taxoidece does the seed 
remain naked until maturity, ample protection being afforded by the 
scales of the cone. We do not see that this has anything to do with 
the gymnospermy of these plants, as the ovule still remains naked so 
far as its own sporophyll is concerned. The homologizing of gymno- 
sperm ovule with an angiosperm “pistil" is certainly questionable, for 
there is no reason why the somewhat loose term “flower" need be 
used in a different sense in the two groups. That Coniferse are arche- 
goniates whose method of fertilization has been modified by removal 
from water is certainly a reasonable conclusion. 

The first botanical publication from the Field Columbian Museum 
(Chicago), is entitled “Contribution to the Flora of Yucatan,” by Dr. 
C. F. Millspaugh, Curator, Department of Botany. Last January an ex¬ 
pedition from the Museum visited Yucatan and certain neighboring 
islands, accompanied by Dr. Millspaugh. A small collection of plants 
was made which forms the basis of the present contribution. The 
list given includes not only the plants collected but also those cred¬ 
ited to Yucatan by Hemsley, thus forming a starting point for the sub¬ 
sequent exploration of this very ( interesting flora. Thus far 264 
species aie recorded from the mainland, and 314 from the adiacent 
islands. J 


An invitation to the botanists from Dr. Farlow to visit Cambridge 
on Saturday in lieu of the general excursion of the A. A. A. S. was ac- 
, Gepted by a dozen, who were entertained with lavish hospitality. Under 
the guidance of Dr. Farlow and Dr. Robinson they visited the botani¬ 
cal laboratories in the Agassiz Museum, the Botanical Garden and 
Herbarium, and the Arnold Arboretum. They were received by Mrs. 
Gray at an aftenioon tea and shown the first volume of autograph 
letters of botanists which has been prepared from those received by 
Dr. Gray, the original drawings by Sprague for the Genera BlustratL 
an autograph of Linnaeus, and various other things of interest to bot¬ 
anists. At the Aboretum, Mr. C. E. Faxon accompanied the party 
and explained, the plans for planting. , r r 
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Contributions from the Cryptogamic Laboratory of Har¬ 
vard University. XXVII. 

New or peculiar aquatic fungi. 1. Monoblepharis. 

ROLAND THAXTER. 

WITH PLATE XXIX. 

The following notes are derived from observations made by 
the writer during the past season on certain aquatic fungi 
which have come under his notice, and, although other occu¬ 
pations have made it impossible to study some of the forms 
enumerated as thoroughly as their peculiarities merit, it is 
hoped that the notes and illustrations given may have a cer¬ 
tain interest from the fact that they deal with plants which 
are either wholly new or have been unobserved for twenty 
years or more since their original description. 

MONOBLEPHARIS Cornu. 

In a brief preliminary notice which appeared in the Bulle¬ 
tin de la Socidtd Botanique, 1 Cornu first announced the dis¬ 
covery of a most remarkable and Important genus of aquatic 
fungi which, on account of the fact that it was supposed to 
produce zoospores having a single cilium, was named by him 
“Monoblepharis.” In the following year this writer’s well- 
known “Monographic des Saprolegni^es 2 was published, in 
which he describes and figures two species of the genus, M. 
sphacrica and M. polymorphs, referring incidentally to a third, 
M. prolifers, which is neither described nor figured. The 
last name subsequently remained a nomen nudum until the 
form was rediscovered and sufficiently described and figured 
by Reinsch, in an important paper published in 1878,® under 

1 28 : 59 1871 

J Annales des Sciences Nat. Bot. V. IB: 82. 1872. 

•Pringsheim's Jahrb. f wiss Bot It: 293. —. 

30—Vol. XX —No. io. 
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the name Saprolcgnia siliquaeformis . In the following year 
a criticism of Reinsch’s paper was published by Cornu in 
which he asserts that the Saprolcgnia siliquaeformis of 
Reinsch is his own Monoblcphams prolifer a . Since this time 
there have been no further contributions to our knowledge of 
the genus with the exception of certain further notes and fig¬ 
ures by Cornu in Van Tieghem’s Traite de Botanique. In 
1892 A. Fischer 4 distinguished Monoblcpharis prolifera 
Cornu under a new genus Gonapodya , placing the two genera 
by themselves in a family of Monoblepharidaccm equal in 
value to the Saprolegniaceae under the order Saprolegniinm, 
in which he is followed a year later by Schrocter. 0 

Gonapodya being, however, apparently unrelated to Mon- 
oblepharis will be considered in a subsequent note and the 
order may be assumed to include the single genus from which 
it takes its name, of which but two species (M. sphaenca and 
M\ polymorpha) have, up to the present time, been observed 
and described by Cornu alone as above stated. 

The family owes its importance chiefly to the fact that 
among the whole group of Phycomycetes it presents the only 
instance in which a female cell or oosphere is fertilized through 
the agency of actively motile antherozoids. The striking re¬ 
semblances which exist between its reproductive processes 
and those of algae like Vaucheria or CEdogonium are too self- 
evident to need enumeration. To those who, like the writer, 
are unwilling to believe that the fungi form anything in the 
nature of a series derived like the series of Algae from a com¬ 
mon origin at its base, it has an especial interest; since it 
affords one of the strongest arguments in support of the the¬ 
ory which would view the fungi as a heterogeneous group of 
degenerate forms derived at different points from the differ¬ 
ent types of the algal series. 

The species which have come under the writer’s notice are 
four in number including M. polymorpha , and a second form 
related both to this species and to M. sphaerica; but like the 
former maturing its oospores outside the oogonium. The two 
remaining species which are considered in the present note, 
though closely allied to one another, are very distinct from 
either of the remaining forms, corresponding in the position 
of their antheridia to M . polymorpha while they resemble M. 


4 Rabh. Kryptogamenfl Abth I. 4 : 378. 1892. 

6 Engler and Prantl, Nattlrl. Pflanzeafam. 93: 106, 1893. 
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sphaenca from the fact that they mature their oospores within 
the oogonium. Although the development of these forms 
confirms in most respects the observations of Cornu, a brief 
account of their life history may not be superfluous. 

The hyphae of all the species of Monoblepharis are almost 
always recognizable at a glance from their elegant and charac¬ 
teristic vacuolation, the protoplasm forming a network of 
finely granular strands the meshes of which are often remark¬ 
ably regular in size and form, while in these strands the 
coarser granules may be seen moving with considerable rapid¬ 
ity. Thus in the smaller forms the strands commonly cross 
the filament nearly at right angles, and one seldom sees the 
more or less longitudinal arrangement of the granules so often 
characteristic of the Saprolegniaceae. The fertile hyphse may 
arise in considerable numbers from a more or less well devel¬ 
oped creeping and branching base which is fixed to the sub¬ 
stratum by terminal rhizoidal attachments, and in the two 
species under consideration, which may be called M. insignis 
and M. fasciculata respectively, are rigid in habit, tapering 
but slightly, rarely branched and without septa except in con¬ 
nection with the reproductive organs. According to Cornu 
the hyphae, unlike those of other Phycomycetes, give no test 
for cellulose; but the writer does not feel as yet fully satisfied 
with his own observations on this point. 

The antheridia in these species are invariably terminal or¬ 
gans, either at the tips of the main axes or of lateral out¬ 
growths from them, while the oogonia are always intercalary. 
In M. insignis , for example, a terminal more or less conical 
cell is separated by a septum to form the first antheridium 
(fig. la), The portion of the hypha just below this septum 
then enlarges producing a lateral projection (the "neck” of 
the oogonium), the young oogonium thus formed separating 
itself by a second septum from the hypha below it. The an¬ 
theridium thus appears to be borne directly upon the oogo¬ 
nium. In the species just mentioned, after the formation of 
the first oogonium, a lateral branch begins to form just below 
it (fig. 3), the tip of which is cut off as before to form a sec¬ 
ond antheridium, while its base and the upper part of the 
hypha below it enlarge together to form a new oogonium from 
which a neck is laterally developed as before. The whole is 
then separated from the unmodified axis below by an addi¬ 
tional septum, so that as a result two oogonia are superposed 
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at the tip of the filament on each of which is inserted an an- 
theridium. The same process may be repeated until as many 
as eight superposed oogonia terminate the fertile hypha. In 
M\ insignis , however, oogonia frequently occur in connection 
with which no antheridium has been formed. In M. fascia/- 
lata the process is essentially the same; the fertile axis in 
this species usually producing several terminal branchlets 
which become converted in a similar fashion into superposed 
oogonia, in this instance always associated with antheridia. 
While the oogonium is developing and before it is fully ma¬ 
ture, the contents of the antheridium begin to divide into 
a variable number of antherozoids (in M. insignis often at 
least thirty-two) and after they are fully formed the tip of the 
antheridium becomes perforate and the male elements begin 
to escape slowly, emerging through an at first very small ori¬ 
fice, and dragging behind them a single slender cilium. Sev¬ 
eral antherozoids usually succeed one another in making their 
exit, collecting near the tip of the antheridium and going 
through continuous amoeboid changes of form. After about 
five minutes the cilia begin to vibrate and the antherozoids 
swim off with a rapid jerky motion. Meanwhile the remain¬ 
ing antherozoids creep about on the inner wall of the partly 
emptied antheridium escaping at irregular intervals singly, or 
several in succession, through the orifice which finally becomes 
so greatly enlarged that the last antherozoids are able to 
make their exit without any considerable change of form. 
Cornu states that both the zoospores and antherozoids make 
their escape in a quite characteristic fashion, each drawing 
out its successor from the antheridium by means of its cilium, 
but this seems certainly not to be the case, the exit being ac¬ 
complished by means of amoeboid movements, each authcro- 
zoid escaping independently of those which have gone be¬ 
fore it. 

The free swimming antherozoids are nearly spherical or 
broadly oval in form, with a few refractive granules and a 
large central nucleus. They move with considerable rapid 
ity, the cilium being directed backwards, and may often be 
seen to come suddenly to rest on an unfertilized oogonium 
over which they begin at once to creep with an amoeboid 
motion. 

When the antheridium has become partially emptied, the 
escaping antherozoids do not all swim off in the surrounding 
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water; but some of them at least begin to creep with amoe¬ 
boid movements over the surface of the antheridium and 
thence over the oogonium, the single cilium projecting out¬ 
ward somewhat obliquely. In this way they may take jour¬ 
neys of considerable length, creeping around the oogonium, 
down to the hypha which bears it, and then back again; some¬ 
times disengaging themselves and swimming away as already 
described. 

In the meantime, usually after about one-third of the an- 
therozoids have made their escape, the oogonium, having 
reached maturity, opens. Before this occurs the main body 
of the organ is filled by a mass of very coarsely granular pro¬ 
toplasm, its projecting neck being filled with a more finely 
granular contents which also extends around the coarser mass. 
The dehiscentc of the oogonium is effected by pressure from 
within, a rupture occurring at the tip of the “neck,” through 
which a large amount of the finely granular contents is dis¬ 
charged with considerable force (fig. 4). This discharge is 
occasionally so violent that a small amount of the coarsely 
granular content is also discharged, which, instead of be¬ 
coming at once dissipated in the surrounding water like the 
finely granular protoplasm, coheres in aspherical mass and 
exercises an attractive influence on passing antherozoids (fig. 
5). After the dehiscence of the oogonium its remaining con¬ 
tents contract into an oosphere of definite contour (figs. 4, 5) 
which is then ready for fertilization. The antherozoids soon 
creep up over the neck and through the openingat its tip,making 
their way into the oogonium and moving along its inner wall 
down to the oosphere. As many as eight antherozoids have 
been seen in a single oogonium; but only one appears to 
fuse with the oosphere in the fashion described by Cornu, 
the cilium projecting upwards and the body slowly sinking 
into the substance of the oosphere (fig. 5). In some instances 
an anthcrozoid which has just escaped from the antheridium 
may be seen to btretch across to the adjacent tip of the oogo¬ 
nium into which it makes its entrance without the usual pre¬ 
liminary perambulations. Fertilization having been thus ac¬ 
complished, the oospore surrounds itself with a smooth thick 
wall, and, in both the species under consideration, remains 
within the oogonium at maturity. Although the oospores have 
been kept in water for several weeks, no signs of germina¬ 
tion have been as yet observed; but it seems more than prob- 
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able that this takes place by means of zoospores of the usual 
type. 

The zoospores, which are very rarely produced in M. in- 
signis but are found more commonly in M. Jasciculata , are 
more than twice as large as the anthcrozoids. According to 
Cornu the zoospores resemble the anthcrozoids in all respects 
except in size; but, although the writer has not thoroughly 
satisfied himself on this point in his examination of fresh ma¬ 
terial, stained preparations of the zoosporangia of M. fasci¬ 
culate. show distinctly two cilia on zoospores which had not as 
yet escaped when the preparation was made (fig. 12). In both 
of the present species, as is also frequently the case in M. 
polymorplia , the zoosporangia resem ^le the oogonia in all re¬ 
spects (figs. 7, ii, 12) and are formed in exactly the same way, 
usually in connection with an antheridium. Thfi long clavate 
sporangia, however, which are also characteristic of M\ poly - 
morpka , have not been observed in either of the new species. 
After the escape of the zoospores a large oil globule always 
remains within the sporangium. Further details concerning 
M. polymorplia and the additional species above referred to 
are withheld for the present The two remaining forms may 
be characterized as follows: 

Moaoblepharis iusiguis, nov. sp.—Hyphse straight, rigid, 
hyaline or very pale reddish brown, nearly cylindrical, rarely 
branched, 1.5-2. 5 wm in length by 8-15 /* in diameter. Anthe- 
ridia broad, subconical to subcylindrical, straight or slightly 
divergent, the rounded tip often bent slightly inwards, nearly 
symmetrical or often with the base irregularly protruded on 
its inner side. Antherozoids numerous (about 24-32), i-cili- 
ate. Oospores maturing within the oogonium, smooth, pale 
amber-brown, spherical to long oblong or irregular in outline, 
30-45 x 22-33/^ Oogonia single or several superposed aL the 
tips of the hyphae, irregular in form. Zoosporangia rare, 
similar to the oogonia; zoospores 2-ciliate (?), about IO-I2/* in 
diameter. 

On submerged sticks in pools and ditches, Weston and 
Medford, Mass., and Kittery Point, Maine. 

This species appears not to be uncommon and is conspicu¬ 
ous from its large size and striking appearance. It was found 
growing with GEdogonium and other forms in the situations 
mentioned, and on account of its greater dimensions is better 
adapted than either of the much smaller remaining species to 
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demonstrate the characteristic processes of reproduction. It 
varies considerably in the size of its filaments, as well as in 
the size and form of its oogonia and oospores, the latter often 
following the contour of irregular oogonia in which they may 
have been formed. 

Monoblepharisfasciciilata, nov. sp.—Hyphae straight, rigid, 
cylindrical, simple or rarely branched except at the tips, 
I—2 mtn long by 6 ^ in diameter. Antheridia narrow, tapering 
slightly, straight, not divergent. Antherozoids about sixteen 
in an antheridium, 3^ in diameter. Oogonia evenly oval ob¬ 
long or elliptical, the neck small and prominent, usually shorter 
than the antheridium which is always present, single and ter¬ 
minal or borne superposed on short crowded branches from 
the tips of the fertile hyphae. Oospores more or less regu¬ 
larly oval oblong or elliptical, smooth, pale amber-brown, 
maturing within the oogonium, 22 X 18//. Zoosporangia like 
the oogonia, bearing antheridia: the zoospores 2-ciliate, about 
in diameter. 

On submerged sticks with the last. Weston and Medford, 
Mass. 

This species, which seems to be much more rare than the 
preceding, has been found but twice in the localities men¬ 
tioned. It seems to be abundantly distinguished from the 
last by its constantly smaller size and the greater regularity 
and different form of its sexual organs and spores, as well as 
by its fasciculate habit. 

Harvard University . 

Explanation of Plate XXIX. 

Monoblepharis insigms Thaxter. 

Fig. 1. Group of fertile hyphse bearing oogonia terminally, a , 
hypha from the tip of which an antheridium has been cut off. 

Fig. 2. Oogonium and antheridium neither of which have yet opened. 
A new oogonium beginning to form below the first. 

Fig 3. An oogonium still closed, over which two antherozoids from 
the partly emptied antheridium are creeping. 

Fig. 4. The same ten minutes later; the oogonium just opened and 
discharging the finely granular protoplasm at its lip; the coarsely 
granular part having contracted to form the oosphere: four anthero¬ 
zoids still remain within the antheridium, one of which is just escaping. 

Fig. 5. Oogonium from which a portion of the coarsely granular 
contents has been discharged in two masses on the larger of which two 
antherozoids are creeping: within the oogonium are two antherozoids 
one of which has almost fused with the oosphere. 
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Fig. 6. An empty antheridium and an oogonium which has been en¬ 
tered by four antherozoids. 

Fig. 7. An oogonium in which fertilization has taken place; below 
it a zoosporangium from which the zoospores are just ready to escape. 

Monoblepharis fascicu/ata Thaxler. 

Fig. 8. Group of fertile hyphrn with oogonia at their tips. 

Fig. 9. Unopened oogonium and antheridium below which a branch 
is forming. 

Fig. 10. Oogonium with mature oospore. 

Fig. n. Oogonium and zoosporangium from which a few zoospores 
have escaped: the sporangium terminated by an antheridium. 

Fig. 12. A similar specimen m which three zoospores still remain in 
the oogonium together with a large residual oil mass. 

#*#Note —Figures 1 and 8 are drawn with Zeiss obj. A, oc 4 The re¬ 
mainder with obj D, oc 4. 



The regulatory formation of mechanical tissue . 1 


FREDERICK €. NEWCOMBE. 

The prevalent notion of the influences which affect the pro¬ 
gress on growth is doubtless that which one finds in the 
manuals on plant physiology most in use at the present day. 
In these manuals growth is set forth as governed largely by 
mechanical forces; by increase and decrease of pressure, and 
this pressure not acting as a stimulus but as a mechanical 
force. In Sachs’ “Lehrbuch” of 1874 and again in his 
“Vorlesungen” of 1882 is a detailed elaboration of his me¬ 
chanical theory; Vines’ “Physiology of Plants” (1886) follows 
Sachs closely; while Pfeffer’s “Physiologic” (1881) shows a 
little breaking away from the theory of Sachs, in that he 
gives contact as a stimulus to the formation of tissue, a 
phenomenon therefore of irritability. 

It may not be devoid of interest to review briefly the steps 
by which this mechanical theory of growth gained its hold in 
the minds of botanists. 

As the result of his well-known experiments, described in 
1803, Knight 2 expressed the belief that the cortex of trees 
by its pressure exerted a restraining influence on growth in 
diameter, and that any means which reduced this pressure, 
such as the swaying by the wind, would allow a greater flow 
of nutritive fluid to the place and hence promote growth. 

In 1859, Hofmeister 3 established the fact of interacting 
tissue tensions in a longitudal direction in growing plant 
organs. 

Kraus, 4 in 1867, followed up the work of Hofmeister and 
discovered transverse tissue tension. Among his conclusions 
is this: that the curvatures due to geotropism, hcliotropism, 
shaking by storms, and so forth, are accompanied by an ex¬ 
cessive growth on the convex side, this excentricity of growth 

*Read before Section G of the A A. A S at the Brooklyn meeting, August 

1894. 

8 Knight, Philos. Trans. Roy. Soc. Lond —: 280-3, 1803, 

3 Hofmeister, Ueber die Beugtmg saftreicber Pflanzentheile durch Erschtit- 
terung. Ber. d. k, s^chs. Gesell, d. Wlss. —: 194. 1859. 

4 Kraus, Die Gewebespannung des Stammes und ihre Folgen. Bot, Zeit. 26 : 
105. 1867. 
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being caused by the flow thitherward of nutritive fluid, made 
possible by the reduction of tension on the convex side. 

It will readily be seen that while Knight assumed tension 
of tissues to be a controlling factor in the growth in diameter 
of trees, Kraus extended this causal relation to all kinds of 
increase of tissue. It remained now for that master-builder, 
Sachs, in the first edition of his Lehrbuch, in 1868, 
out of the material furnished by his pupil Kraus, by Hof- 
meister, and by Knight, to construct the framework of a 
mechanical theory of growth, which he subsequently elabo¬ 
rated in his later manuals, after the researches of de Vries 
and Detlefsen, 

DeVries, 5 in the period from 1872 to 1876, had experi¬ 
mented in increasing and decreasing the pressure of the 
cortex of trees by winding about stems ligatures of twine in 
the first case, and by making longitudinal slits in the cortex 
in the second case. With his ligatures he obtained, so he 
believed, autumn xylem in the spring time; and by slitting 
he claimed to produce spring xylem in the autumn. His con¬ 
clusion is obvious: cortical pressure must be the cause of 
the formation of annual rings. 

Detlefsen, 0 another pupil of Sachs, published in 1881 his 
observations and deductions on excentric growth, and starting 
with the premises that all expansion of cells is due to the 
hydrostatic pressure of the cell-contents and that any external 
resistance to this internal pressure would diminish the effect¬ 
iveness of the hydrostatic pressure, he drew the conclusion 
that the amount of growth was determined solely by the dif¬ 
ferences between these two forces. Thus he accounted for 
all excentricities of growth in stems and roots of woody plants 
^according to the increase or decrease of the cortical pressure. 
Thus branches of trees that extend horizontally should show 
the more tissue below; and curving branches should show the 
greatest formation of tissue on the concave side, since during 
secondary growth a longitudinally concave cortex has its ten¬ 
sion reduced, but a longitudinally convex increased. 

Bringing together in small space the chief observations on 

6 De Vries, Flora—: 241. 1872;97. 1S75: —: 2. i876^De V influence do 
la pressiotL du liber sur la structure des couches ligneuses annuelles. Extrait 
d. Archives Neerlandaises 11 . —. 1876. 

8 Detlefsen, Versucb einer mechanischen Erklkrung des excentrischen Dick- 
enwachstbum verbolzter Acbsen und Wurzeln. Arbeit, d, bot. Inst, in Wttrz- 
burg 2: 670-87. 
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which Sachs and his school built their theory, we have the 
following eight statements, the truth of the last two of which is 
not without exceptions: 

1. Between all growing tissues both longitudinal and trans¬ 
verse tensions are present, the outermost tissues seeking to 
contract while the innermost are seeking to expand. 

2 . Swaying of a plant promotes growth from the cambium, 

3. Ligatures about woody stems decrease the number and 
size of the xylem elements. 

4. Slitting the cortex longitudinally promotes growth from 
the cambium. 

5. Abrading the dead part of bark promotes growth from 
the cambium (Knight 7 ). 

6 . Normal clefts in the bark of trees deepen in the early 
spring. 

7. Branches and roots of trees show excentricity of growth 
and the greatest growth is on the lower side, or when flexed 
on the concave side. 

8. In the curving of stems due to geotropism, heliotro- 
pism, etc., the greatest growth in thickness is on the convex 
side. 

Granting for the moment that all of the foregoing state¬ 
ments are facts, it is rather surprising that the mechanical 
theory of growth could have gained such general credence 
when two of its vital supports were pure assumptions. In the 
first place it was necessary to assume that extension of cells 
is hut the stretching of hydrostatic pressure from turgidity; 
and in the second place, that the resistance offered by the cor¬ 
tex is groat enough to control the amount and direction of 
cambium growth. 

In 1884 Krabbe published a research which showed the in¬ 
correctness of the second assumption, and last year Pfeffer 
showed the untenableness of the first. 

Krabbe 8 measured the compressing force of the cortex of 
many trees finding it to be always less than one atmosphere. 
Its increase of pressure from spring to autumn is never more 
than a fraction of one atmosphere while in many trees the in¬ 
crease is hardly to be measured. 

By using a ligature with graduated weight this botanist 


7 Knight 1 c. 

8 Krabbe, Ueb*T das Wachsthum desVerdickungsringes undder jungen Holz- 
zellen Abhl. d. k Akad. d. Wissensch. Berlin. 1884. 
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found that to check the growth of the cambium or to alter 
the size of cells required a pressure of three to five atmos¬ 
pheres, and from twelve to fifteen atmospheres to stop all 
growth. The pressure of the cortex must be, he concluded, 
from three to five times what it actually is to influence 
growth. 

Thus the pressure of the cortex of woody trees is shown to 
exert little or no influence on the growth of the cambium; 
and this assumed support for the mechanical theory falls. 
With it also falls the time honored explanation of the cause 
of annual rings. 

That the first assumption in support of the mechanical 
theory of growth—that extension is mere stretching—docs 
not rest upon fact was demonstrated by Pfcffer. ft 

This author by an ingenious method was able to determine 
that cell membranes will extend till they feel no internal 
stretching force. Now if extension were the result of stretch¬ 
ing alone, this condition could not be brought about, for the 
membrane would then be always in a state of tension. 

If now growth is not controlled in a merely mechanical way 
by the pressure of tissue, we must look for some other ex¬ 
planation. Without attempting a discussion of the broad sub¬ 
ject of growth, it has been and can be shown that growth 
especially of mechanical tissues is very often the result of 
self-regulation. It is true that the last statement does not 
propose the real cause; it is a confession of ignorance. But 
it removes the growth referred to from a mechanical phenom¬ 
enon to one of irritability. This is the argument which I am 
making. 

Let us now in the light of what has last been said examine 
some of the phenomena on which the founders of the mechan¬ 
ical theory based their argument, not forgetting however that 
the falsity of the theory has already been shown. 

De Vries’ experiments in placing ligatures about branches 
of trees gave the effect of unnatural pressure, not at all com¬ 
parable with normal cortical pressure, and produced in the 
spring time, not autumn wood, as he said, but a deformed 
growth with smaller cells than in normal spring wood and 
with thinner walls than in normal autumn wood. There can 
be no doubt of the truth of this statement, for all of Krabbe’s 

apfeffer, Diruck- und Arbeitsleistuug. Abhandl. d. k. s&chs. Gesells d, 
Wiss. 20 ;—. 1893. 
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results in similar experiments on trees as well as mine on 
several herbaceous and shrubby plants point to the same con¬ 
clusion. Knight’s result on removing the outer dead part of 
the bark and de Vries’ on making longitudinal slits in the cor¬ 
tex of trees should be referred to irritability and border 
closely upon regulatory action. Krabbe showed conclusively 
that the xylem formed subsequently to slitting in the autumn 
is not spring wood as de Vries thought. It is a response made 
to the injury of the knife. 

The excentricity of branches and roots considered by Kraus 
and made much of by Detlefsen does not conform to the rules 
laid down by these two authors. I have found that the 
strongest development of tissue is often present on the con¬ 
vex side, but often also on the concave side. Gladiolus com¬ 
munis is an example of a plant forming an excess of tissue on 
the convex side of a geotropic curvature of the stalk, while 
Ailanthus glandulosus Desf. furnishes an example of exces¬ 
sive growth on the concave side. Detlefsen stated that hor¬ 
izontal branches have the greatest development on the lower 
side. In the Quince [Pirns cydonia) I have found it greatest 
on the upper side. Moreover a branch that in part of its ex¬ 
tent is convex upward, and, farther out, convex in the oppo¬ 
site direction, does not change its excentricity with the 
change of curvature. If this statement does not hold true for 
all plants, it does for many, as my own observations have con¬ 
vinced me. According to Detlefsen’s rules, the buttresses 
which extend on the trunk of a tree from the base of the 
branches downward and from the roots upward ought to re¬ 
verse their position. 

If we refer these variations to phenomena of regulation, we 
have a theory that is tenable; for one plant may regulate in 
one way and another in another way. 

The formation of a larger amount of mechanical tissue un¬ 
der the stimulus of swaying agrees well with the notion of 
regulatory formation. What better illustration could be de¬ 
sired? What greater need of strengthening itself could a 
plant feci? 

Another case of regulatory growth is furnished by the be¬ 
havior of climbing organs as determined by Darwin 10 and by 
Treub. 11 Cause such an organ to grow free from contact 

i° Darwin, Climbing Plants 48, 50, 51. 1876. 

X1 , Treub, Ann. du Jard. Bot. de Buitenzorg 2 : —. 1882. 



446 


The Botanical Gazette. 


[October 


and it remains weak. Mere contact with a solid body, how¬ 
ever, calls forth a great development of strengthening tissue, 
which increases still more when the organ begins to feel the 
weight of the stem which it supports. The first strengthen¬ 
ing tissue is here laid down as a response to contact; its 
increase is the regulatory response of the plant to the strain 
which it feels. Increase artificially the strain on the sus¬ 
pending organ and by regulation it will increase enormously 
its mechanical tissue, as I have had an opportunity to observe 
by examining the material prepared by Herr von Derschau, 
the description of which is soon to be published. 

Similar results were obtained by Hegler 12 when he sub¬ 
jected stems and petioles to a pulling force. The petioles of 
a certain plant, for instance, in their normal condition, broke 
when subjected to a pull of 700 s ; they were given for five 
days a pull of 500*, and then broke at i,6oo p ; others, pulled 
for five days by 500*, were then pulled by weights of 1,200* for 
five days longer, and then broke at a strain of 6,500 s . In ten 
days these petioles had increased their tensile strength five¬ 
fold. The strengthening was brought about in some plants 
by the development of collenehyma or sclerenchyma in the 
cortex, in others by the increase of the hard bast, in others 
by a greater growth of xylem, and still in others by a com¬ 
bination of two or more of these methods. 

Corresponding results to those of Hegler I have recently 
obtained in the roots of young plants of Helianthus annttus 
and Cucurbita pepo , by attaching to the plants weights sus¬ 
pended over pulleys. In these experiments not only was the 
tissue strengthened, but the roots grew with a larger diame¬ 
ter than normally. 

Thus far the attempt has been made to show that when an 
unusually heavy stress has been laid upon the plant, the plant 
responds by increasing the mechanical tissue. But if the 
plant be a self-regulatory organism, it might be expected that 
when the normal stress is reduced, the plant would form loss 
than the normal amount of mechanical tissue. And the sur¬ 
mise has been proven to accord with the fact, first by the 
experiments of Knight ninety years ago, when he prevented 
the swaying of young trees in the wind by fastening them to 


^Pfefier reported these evperiments as, R. Hegler’s Untersuchnngen liber 
Emfluss von Zugkraft Ber d. k. sachs. Geselscb. d. Wissensch. December, 
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stakes, and secondly, by the results which I have obtained 
by enclosing internodes of stems in plaster casts. 

A general result in all my experiments, performed on scores 
of plants, embracing twenty-five species and a dozen genera, 
is the lack of the development of the mechanical tissue. The 
casts employed were from 3 im to 5 im in length, and thus a seg¬ 
ment of the stem was freed from the most of the strain to 
which it would normally be subjected. There could be no 
lateral swaying, nor could the confined segment feel the full 
weight of the stem above. It is, of course, true that with an 
envelope of plaster, growth must soon be brought to a stand¬ 
still by mechanical means, and therefore that less than the 
normal amount of supporting tissue could be formed. But 
that the lack of formation of mechanical tissue within the en¬ 
closed segments was not due merely to mechanical causes will 
appear from the two following reasons: In the first place, 
the young cells of the pith, of the collenchyma in the cortex, 
of the hard bast, and of the xylem that were formed before 
the casts were applied, did not, well within the casts, reach 
their normal thickness of wall. In the second place, corre¬ 
sponding tissues within but near the limits of the casts be¬ 
came thicker-walled than normally. Thus we have, at two 
places within the same cast, tissues in the one case, where 
there is little or no external stress, remaining abnormally 
thin-walled, but in the other case, where there is great stress, 
becoming abnormally thick-walled. This abnormal increase 
in the thickness of membranes in the region of the limits of 
cast is worthy of more than passing notice. It must be at 
the limits of the plaster envelopes that these plants felt the 
greatest strains from lateral swaying by the wind and from 
supporting the stem, as the breaking of several of them by 
the wind demonstrated. The thickening of membranes was 
always greatest just at the surface of the casts, and from that 
level it decreased both upward and downward, extending into 
the cast for a distance of a centimeter. The contrast was 
very striking; within the distance of a centimeter one could 
pass from a cross-section composed whoU}' of thin walls to 
one composed mostly of unusually thick-walled elements. All 
kinds of tissue took part in this great development, but espe¬ 
cially the pith and cortex, since the production of new ceils 
from the cambium was mostly prevented by the mechanical 
conditions. I see no way of explaining the results of these 
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experiments except as regulatory phenomena. Try the dif¬ 
ferent hypotheses of pressure, tension of tissues, relation be¬ 
tween size of cells and thickness of membrane, and so forth, 
and none of them is satisfactory. 

There is no claim made here that all growth of mechanical 
tissue is regulated by stress. It is influenced probably by 
transpiration, as the researches of Kohl 12 seem to indicate, 
and there is doubtless also an hereditary factor. 

There is yet one feature to be added to the subject of regu¬ 
latory growth. In my experiments, Vicia /aba and Mclian- 
thus major , after growing in casts for several weeks, were re¬ 
leased, and then showed a great constriction at the place 
where the growth had been confined. Within three or four 
weeks this constriction had entirely disappeared. Microscop¬ 
ical examination showed that, since the removal of the cast, 
there had been in all the plants an excessive development from 
the cambium, in the place of constriction, reaching in one case 40 
per cent, to 50 per cent, morexylem elements in the abnormal 
segment than in the normal parts, above and below it. On 
the removal of the casts the weak segments felt suddenly the 
full weight of the stem. They responded by building a suf¬ 
ficiency of supporting tissue. There is reason, too, why there 
should have been more than the normal amount formed. 
The plaster was laid about these stems while the pith was 
still expanding, and the vascular zone moving outward from 
the center. The cast checked this movement, and by subse¬ 
quent development within the rigid envelope, the supporting 
xylem cylinder was fixed nearer the center than normally. 
When released from the confinement, a greater radial thick¬ 
ness of mechanical tissue was needed in the narrower cylin¬ 
der than in the normal cylinder to give the same degree of 
strength. 

By the expression “regulatory growth,” we do not come to 
the actual means or to the specific stimulus for that growth. 
We may say that the plant has the ability to respond to stress, 
but the notion stress is complex, and will doubtless by future 
research be subdivided. But this much seems certain: The 
formation of such growths as have been recounted in this pa¬ 
per is no longer to be explained as simple mechanics, but 
rather as^ a member of the increasing number of phenomena 
of irritability. 

University of Michigan, 

l *Kohl, Pie Transpiration der Pflanzea. Braunschweig. 1884. ~ " 
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ALTERNANTHERA Forsk. FI. iEgypt. Arab. 28. 1775. 

Tclanthera R. Br. (excl. Lithophila Sw.) Prodr. FI. Nov. Holl. 1: 
417. 1810. 

Mogiphanes Mart. Nov. Gen. et Sp. 2: 29. pi. 12Q, 134. 1826. 

Plant mostly herbaceous, very variable in habit, with flow¬ 
ers clustered in dense terminal heads (as in Gomphrena) or 
axillary (as in Cladothrix), usually inconspicuous bracts, five 
free often unequal sepals, two to five stamens (five in ours) 
coalescentinto a tube, alternating above with the staminodia, 
which are entire, pointed, and sometimes much reduced, or 
wider and more or less laciniate, with an ovate or some¬ 
times obcordate compressed slightly winged ovary, and cap¬ 
itate stigma. 

*Staminodia simple. 

1. A. REPENS (L.) Kuntze Rev. Gen. PI. 540. 1891. 

Achyratifhcs repens L. Sp. PI. 1: 205. 1753. 

Alternanthcra Achyrantha R. Br. 1. c. 1810. 

Stem prostrate, freely branching and forking, pubescent, 

15 to 50™ long: leaves glabrate, orbicular to ovate, narrowed 
into a short petiole: glomerules axillary: flower slightly com¬ 
pressed: sepals lanceolate, with prominent median nerve, 
spiny-pointed, strongly unequal, the two short ones thickly 
pubescent with barbed hairs, fuscous: sterile filaments nearly 
equaling the fertile ones: utricle ovate, slightly compressed, 
encircled near the apex by an acute horizontal rim.—South 
Carolina, Georgia, throughout the gulf states in the region of 
the gulf, extending westward to Southern California and Chi¬ 
huahua, and southward into Mexico as far as San Luis Potosi. 
Very near A. paronychioides in external aspect. Type un¬ 
known. 

**Staminodia short , dentate. 

2. A. PUNGENS HBK. Nov. Gen. et Sp. 2 : 206. 1817. 

A. Achyrantha leiantha Seub. 

A. echinata Sm. Rees Cycl. Suppl. no. 10. 

Very similar to A. repens , but with larger leaves, echi- 
nate heads, the bracts and two of the perianth segments armed 
31—Vol XX.—No. 10. 


[449] 



450 


The Botanical Gazette. 


[October, 


with long aristae and short wide dentate staminodia, which 
resemble those of A. paronychioidcs , but with fewer teeth.— 
Native of southern Mexico and South America, but intro¬ 
duced at Mobile, Alabama. It is not known to be abundant 
anywhere. 

Although this species is referred to by Moquin-Tandon among 
“ Species non satis notes one of the specimens studied (Para¬ 
guay Morong 39) was identified by Dr. Britton at Kew, 
thus further confirming the decision already reached cx char. 
The smaller-leaved forms approach A. re pens very closely, 
but the staminodia character serves to give it specific rank. 
Type unknown. 

3. A. PARONYCIIIOIDES St. Hii. Vo y. Bros. 4 3 : 43. 1S23. 

Habit of A. re pens, but less diffuse, with glabrate stem 
freely rooting at the nodes, narrower leaves with longer 
petioles, strongly compressed flowers, thin acute sub-equal 
pearly-white hairy sepals, much exceeding the utricle, short 
wide 3-dentate staminodia, and strongly compressed obcor- 
date broadly margined utricle.—North Carolina, southward 
throughout the gulf states near the gulf. Native of the low¬ 
land tropics. 

This species has been generally confused with A. repens , to 
which the specimens in our herbaria have mostly been re¬ 
ferred, It may be recognized at once by its thin, white, ex- 
aristate sepals, although its more deep-seated distinction lies 
in the staminodia. This, and the next preceding, show more 
strikingly than any other forms the intimate relation of Al- 
ternanthera to Telanthcra , occupying a position directly in¬ 
termediate between A . repens on the one hand, and T. ficoi - 
dea on the other, both in habit and in the character of the 
staminodia. Related also to A. pilosa of South America. 
Type unknown, 

*** Staminodia long {equaling or surpassing the filaments ), 
toothed or fringed. 

-+ Calyx sessile . 

4- A. Kerberi, n. sp. 

Diffuse, ascending, pubescent, with numerous joints, the 
lower ones putting out numerous long fibrous roots: leaves 
small (3*® long or less), narrowly spatulate, crowded: heads 
very small, sessile in the axils: bracts short, wide, deeply la- 
cuuate-margined: flowers small (2“): sepals unequal, darkly 
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colored on the back, scarious-margined: staminodia narrow, 
fringed at apex, equaling the filaments: mature utricle not 
seen.—State of Vera Cruz, Mexico. Our plant appears in 
every way to have grown in muddy or wet places. Culti¬ 
vated forms from Washington and Philadelphia showing 
flower and bract characters identical with the type may have 
sprung originally from this form; but they differ strongly in 
plant habit, being glabrate, with larger and fewer leaves, and 
bearing no evidence of rooting nodes, although the lower part 
of these plants has not been seen. If there is such an indig¬ 
enous form anywhere in existence, it undoubtedly belongs 
with A. Kerbcri as a variety. The species may be recognized 
at once by its bracts. 

Type (Atoyac, Vera Cruz, Kcrber , May, 1883) in herb. 
J. D. Smith. Cultivated specimens here referred to are in 
herb. Columbia College and Nat. herb. 

5. A. MARITIMA St. Hil. Voy. Brds. 2 : 43. 1823. 

lllecebrum vmntimum Sprengel Syst. Cur. Post 4 : 103. 1829. 

Telanthera mantima Moq. 1 . c. 364. 1849. 

Smooth and fleshy (black on drying): stem prostrate, angled, 
branching: leaves obovate, mucronate: flowers in small nu¬ 
merous axillary heads, triangular, closely sessile, leaving a 
wide depressed scar when removed: sepals rigid, indurate, 
ovate, acute, slightly aristate, about 5-ribbed, one-third 
longer than the wide keeled bracts: staminodia slightly longer 
than the filaments.—Southern Florida, where it has come in 
from the tropics by way of the West Indies. Type unknown. 

6. A. STELLATA (Wats). 

Telanthera stellata Wats. Proc. Am. Acad. 21 : 436. 1886. 

Herbaceous, ascending, branched, clothed throughout with 
short stellate pubescence: leaves ovate to lanceolate, acute, 
2 to 5 tul long: heads sessile in the axils: flowers dorsally com¬ 
pressed: sepals unequal, the outer ones 3-nerved, rigid, pubes¬ 
cent with simple hairs, slightly aristate, somewhat recurved 
in maturity: staminodia exceeding the filaments.—Chihuahua 
and Sonora, Mexico. 

Type (San Miguel, Chihuahua, Palmer 4, in 1885) in 
herb. Gray, Columbia College, Nat. herb, and herb. J. D. 
Smith. 

A. STELLATA GLABRATA (Rose). 

Telanthera stellata glabrata Rose in Nat. herb. 

Plant glabrous throughout; otherwise not differing from the 
species.—Sonora, Mexico. 
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Type (Alamos, Sonora, Palmer 660 a in 1890) in Nat. herb. 

7. A. philoxeroides (Mart.) Griseb. in Goett. Abh. 24 : 

36. 1879. 

Buchohia philoxcroides Mart. Beitr. Amarant. 107. 1825, 

This species has been found at Pensacola, Florida (Mohr 
26), and at Coosan, South Carolina (Cohen in 1885), where in 
both cases it is probably adventive. 

-*• -r- Calyx pedicellate . 

8. A. Brasiliana (L.) Kuntze Rev. Gen. PI. 537. 1891. 

Gomphrena B?asihana L. Amoen. Acad. 4 : 310. 1759. 

Gomphrena patula Wendl. Beob. 43. 1798. 

Mogiphanes straminea Mart. Nov. Gen. et Sp. Bras. 2 : 35. pL 133. 
1826. 

Mogiphanes ramosissima Mart. 1 . c. 31. pi. 130. 1826. 

Philoxera Brasiliana Smith in Rees Cycl. 5 : 27. —. 

Celosia aliissima Salzm. ex. Moq. 1 . c. 381. 1849. 

Tdanthera Floridana Chapm. Fi. S. U. S. 383. 1883. 

Herbaceous or suffrutescent, mostly erect, slender, elon¬ 
gated, remotely jointed, forking or branched, often swollen 
at the nodes, from glabrate to villous: leaves small (1 to 7 #m 
long), ovate to lanceolate, acuminate, short petioled: heads 
ovate or sometimes cylindrical in maturity, long peduncled: 
bracts short, persistent: flowers 4 mm long, 3 times the length 
of the bracts, deciduous, raised on a short dilate 5-angled 
pedicel: sepals pubescent, yellowish: utricle crowned with a 
narrow rim as in A . repens .—Florida, where it has crept in 
from the lowland tropics. 

Type unknown. Chapman’s types of T. Florida?ia are in 
herb. Columbia College, and herb. J. D. Smith. 

A careful test has been made with reference to the validity 
of the pedicels as diagnostic characters. It is found that the 
dilate, 5-lobed pedicels of this species are quite distinct and 
constant, having been seen nowhere else in the large number 
of both native and tropical specimens studied except in Al- 
ternaiithera rosea (Morong) U. & B., which, unlike T. ramo¬ 
sissima Moq., has other peculiarities sufficient to keep it apart. 
Dr. Kuntze, disregarding this fact, has united certain species 
under A. bicolor OK 1 . c., which on this basis are seen to be 
clearly and constantly distinct. Moreover, his observations 
on the color of the flowers, even if correct, do not seem to 
offer sufficient ground for uniting so many species on that 
character alone. It is artificial in that he has relegated floral 
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structure to a place of secondary importance. While there 
is no question that Moquin-Tandon has multiplied species 
far too freely, we are unwilling to accept this color basis as a 
satisfactory solution. Again, why has he not followed the 
law of priority and adopted the earliest published name from 
among the merged species, instead of naming de novo? 

A. Brasiliana Moquini (Webb.). 

Telanthera Moquini Webb, ex Moq. 1 . c. 379. 1849. 

Plant glabrate, suffruticose, with ovate leaves larger and 
wider than in the species, and slender 5-angled pedicel.— 
Florida Keys. 

Type (Key West, Florida, Blodgett ,) in herb. Columbia 
College. Only one Florida specimen was seen, but it con¬ 
forms closely with authenticated South American specimens. 

A. gracilis (Mart, et Galeot.) occurs as far north as Tam¬ 
pico, Mexico, but has not yet been reported from our terri¬ 
tory. 

A. FICOIDEA RADICANS R. & S. (inch T. polygonoides Moq.) 

was said by Moquin-Tandon to have been found in Carolina. 
Chapman has adopted this, on the strength of which he in¬ 
cludes T. polygonoides in his Southern Flora. The very close 
resemblance of this variety (ex descr .) to the indigenous A. 
repens and A. paronychioides of that region, together with the 
fact that T. polygonoides has not otherwise been known north 
of the West Indies, make it quite probable that Moquin’s plant 
was one of the above species. 

Telanthera polygonoides brachiata (Schrad.) Moq. 1 . c.= 
ALTERNANTHERA FICOIDEA BRACHIATA (Schrad.). 

Mogiphanes rosea Morong in Ann. N. Y. Acad. Sci. 1 : —. 
1893= ALTERNANTHERA ROSEA (Morong). 

Telanthera Tuerckheimii Vatke ined. = GOMPHRENA 
Tuerckheimii (Vatke) U. &B. in Bot. Gaz. 20 : 161. 1895. 

Lake Forest University. 



Noteworthy anatomical and physiological researches. 

The littoral flora of Belgium. 1 

The flora of the Belgian littoral presents so many points ot 
interest in common with those which may be found along 
our own seaboards and the great lakes, that it has seemed fit¬ 
ting to give a somewhat extended abstract of this paper. As 
the original title suggests, it is not a mere list of plants grow¬ 
ing upon the coast of Belgium. On the other hand the sub¬ 
ject is treated entirely from a biological standpoint and is 
well deserving of the attention of American botanists, many 
of whom have unsurpassed advantages for undertaking sim¬ 
ilar lines of study. 

The most important topics, are indicated by corresponding 
subheads in this resum6. 

i. Physical conditions. The shore of Belgium consists of 
a continuous range of dunes of moving sand, varying in 
width from 3 lm to a line so narrow that it is reinforced with 
dikes. Between these dunes are more or less deep and ex¬ 
tended valleys. 

The calcium carbonate and other salts which are dashed 
over these hillocks by the waves filter quickly through the 
light sand. The wind is continually changing the contour of 
the dunes, which are remarkable for their dryness. The 
valleys separating them, on the contrary, are kept more or 
less moist owing to an impermeable stratum of clay which 
underlies them. The largest valleys are called ‘ ‘pannes" and 
are frequently cultivated. Their flora resembles that of the 
marshes of the interior, and is devoid of any peculiarly lit¬ 
toral character. 

Where the Yser empties into the sea the tide backs up 
carrying with it the particles of earth held in suspension by 
the river water. These are deposited along the estuary 
forming sheets of clay called “schorres.” 

Owing to the action of the waves a constant subsidence of 
the hills takes place, although this is sometimes counter-bal¬ 
anced by new dunes formed by the sand deposited by the 
ocean currents. 

1 La biologic de la vegetation sur le littoral Beige. Jean Massart Bull, do 
ia ooc. roy. de Botaniqae de Belgique. 32 : 7-43. 4 1893 
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The dunes and the schorres possess each a distinct type of 
vegetation. The plants of the former, owing to the extreme 
dryness which prevails, obtain water with great difficulty and 
furnish a series of structures adapted to secure proper absorp¬ 
tion and storage of the water taken from the soil, and a re¬ 
duction of the loss of water by evaporation. The wind, 
too, offers a very serious obstacle to the dune plants in their 
development. It lays bare their roots, enfilades the plants 
with sand, or buries them deeply in the drifts. 

Owing to unlike conditions of existence the schorre vege¬ 
tation is quite different. The earth is so compact that rain 
does not penetrate it; moreover, twice each day it is entirely 
inundated by the sea. Instead of resembling the flora of the 
marshes, the schorre plants, like those of the dunes, are ad¬ 
apted to drouth. This is due to their xerophilous character 
As is well known, vegetation becomes xerophilous not only in 
localities where water is rare, but also in places where, al¬ 
though sufficiently abundant, it occurs in such a state as to 
be absorbed with difficulty. Thus the frequent and appar¬ 
ently astonishing xerophilous character of arctic and alpine 
plants which push into the water, is due to a large extent to 
the reduction of the amount of water which they can take 
from the soil, resulting from the simple cooling of the earth. 

In the case of vegetation in contact with the sea or an 
equally strong solution of salt, the plant absorbs water with 
difficulty since the liquid of the cells is much less concentra¬ 
ted than that of the external solution. Hence such plants 
need to economize their water so as not to be compelled to 
renew it frequently. 

2. Means of protection against drouth . The winters on 
the Belgian coast are humid and comparatively mild, while 
extreme drouth prevails during the summer. Hence many 
of the dune plants arc exclusively hibernal in their growth, 
and, dried and shriveled, pass the summer in a dormant 
state. 

The schorres, on the contrary, are almost completely de¬ 
prived of vegetation during the winter; the only plants which 
remain green are those with very short leaves (Glyceria, Ar- 
meria, etc.). This fact is probably due to the periodical sub¬ 
mergence which the schorres undergo; the partly frozen 
water brought in by the tide tears up the soil and pulls out 
everything above its surface. 
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The faculty which dune plants possess of developing in win¬ 
ter and early spring has doubtless been acquired in order that 
they may escape the unfavorable conditions to which they 
would be subject in summer. 

Various contrivances are possessed by the dune plants for 
securing the absorption of water and preventing its evapora¬ 
tion. Chief among the former is the very extensive root sys¬ 
tem with which nearly all of them are provided. Eryngium 
maritimum, for example, often has roots more than 3® long. 

A good number have their leaves so arranged as to protect 
the soil against evaporation; they are applied closely to the 
sand, as in Erodium and most of the Composite (Thrincia, 
Leontodon, Senecio Jacobaea, etc.). Upon pulling the plant 
up by the roots it is seen that the leaves bend back towards 
the base; the petiole forms a spring, probably due to a dif¬ 
ference in turgescence between the upper and lower face, and 
presses the blade energetically against the soil. This pre¬ 
vents the wind from disturbing the superficial layers of sand, 
and thus checks evaporation. 

Other species, very numerous, form a screen; the wind 
breaks against them before striking the earth. Some of these 
are shrubs, as Hippophae, Ligustrum, Salix repens, etc.; oth¬ 
ers are low, cushion-like herbs, such as Galium Mollugo and 
G. verum, Ononis repens, Anthyllis Vulneraria, etc. 

Contrivances for storing up water are common, advantage 
being taken of the intermittent rains to make provision for 
water against periods of drouth. 

Fleshy plants, however, are rare in the dunes; only Sedum 
acre, Euphorbia Paralias, Lotus corniculatus var. crassifolius, 
Convolvulus, Soldanella, etc. are found. This dearth of 
fleshy plants is attributed to the destructive action exercised 
upon them by the wind charged with grains of sand; it is rare 
to find an adult leaf of a fleshy plant, of Lotus, for example, 
which is not injured in many places. 

Wherever the land is subject to tides, as on the schorres 
and at the base of the dunes close to the sea, plants with 
fleshy leaves or stems predominate. Among such plants are 
Cakile, Salsola, Honckenya, Salicornia, Suaeda, Statice, <A.r- 
meria, Glaux, Spergularia, etc. 

The author attributes the stunted condition of the littoral 
plants to the fact that they seek in every way to limit the loss 
of water; transpiration is thus reduced and the amount of 
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food correspondingly lessened. From the law that transpi¬ 
ration is more rapid on a convex than on a plane surface the 
author explains the fact that the epidermal cells of Glyceria, 
Agropyrum, and Lotus corniculatus growing in saline soils 
are almost flat while the same plants in aquatic situations 
have strongly convex epidermal cells. 

The dune plants have an abundant clothing of hairs, which 
being feeble conductors of heat, considerably reduce trans¬ 
piration. Many of the xerophilous plants have a very pro¬ 
nounced odor, e. g., the stems of Thymus Serpyllum belong 
almost exclusively to the variety citriodorus, which is much 
richer in volatile substances than the type. The evapora¬ 
tion of this volatile matter creates around the plant an atmos¬ 
phere through which heat rays pass with difficulty. 

Transpiration is also lessened in many of the grasses by the 
well-known phenomenon of the conduplication and inrolling 
of the leaves. In such grasses the stomata are almost always 
upon the upper side of the leaf. In others evaporation is hin¬ 
dered by the possession of thick cuticles, strongly impreg¬ 
nated with suberin, and in the case of Agropyrum and other 
grasses by the thickening of the walls of the cells composing 
the fibro-vascular sheath. The increased transpiration which 
results from shocks is hindered in the dune plants by their 
remarkable rigidity, which is due both to the rolling up of 
the leaves and the extraordinary development of sclerenchy- 
matous tissue. The plants of the schorres owe their rigidity 
to their fleshy nature. 

Injury from excessive light is prevented in some cases by 
the hairs situated upon the upper surface of the leaves, shad¬ 
ing the green cells, thus hindering chlorovaporisation. In 
the genus Halimus the edges of the leaves turn towards the 
sun to secure the same object. 

3. Protection against the wind and animals . The high 
winds exercise a very destructive influence upon the littoral 
flora, not only by breaking stems, tearing leaves and denud¬ 
ing the roots, but also by their great drying action. To ob¬ 
viate this the majority of the arenicolous plants are tough and 
elastic; others have strong hold-fast roots ora compact and 
prostrate habit; still others produce numerous stolons. 

Protection against animals of the littoral, of which the rab¬ 
bit is chief, is afforded to some plants by their hard character 
and impregnation with silica; some (Hippophae, Eryngium) 
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are armed with spines; others (Ononis) are covered with 
sand; still others have a bitter taste (Salix, Galium verum), 
or are acrid (Euphorbia Paralias); many contain essential oil-, 
displeasing to herbivora, finally, the fleshy plants, the most 
exposed of all, are strongly protected by their saline flavor 
(Cakile, Salsola, Salicornia, Aster, Statice). 

4. Origin of the littoral flora . The paucity of species of 
the littoral flora is accounted for by the diversity of destruc¬ 
tive causes at work, which also explains the great number of 
individuals in the case of those plants which are well adapted 
to the prevalent conditions. 

In order to throw light upon this subject the author has 
sown and transplanted to Brussels a large number of the plants 
of the dunes and schorres. This will be followed by a study 
of whatever modifications take place because of this change 
of environment The inverse experiment has also been tried 
of transplanting 400 species of perennials cultivated in the 
Botanic Garden at Brussels, to various places along the coast. 
—Gilbert H. Hicks. 

Nature and life history of starch grains. 1 

The recently published work of Meyer forms the most im¬ 
portant contribution to the knowledge of starch grains which 
has appeared since Schimper’s researches in 1880. Accord¬ 
ing to Meyer, starch grains are true sphere crystals in ever}' 
way analogous to the sphere crystals of inulin, and are com¬ 
posed of two forms of amylose and a trace of amylodextrin. 
In an anomalous form which colors reddish-brown with iodine, 
the proportion of amylodextrin is very large. This red 
starch is characteristic of a large number of saprophytes but 
has been found in less than a score of the higher green plants. 
In opposition to the theory of Tammann, Meyer finds that 
the action of diastase on starch is a purely katalytic process 
and in every way analagous to the katalytic action of acids 
except that it is more easily influenced by external conditions, 
such as heat, etc. 

Under diastatic action, amylose takes up water and splits 
into two molecules of amylodextrin, which is transformed 
into isomaltose and dextrin. Both of these substances pass 

LVrlbur Meyer. Untersuchungen fiber die StarkekQrner. Wesen und 

Lebensgeschichte der Starkekomer der hSbereu Pflanzen pp. xvi+'uS nl. 0 

figs. 09. Gustav Fischer. Jena. 1895. v J 
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into maltose. The validity of the observations upon which is 
based Nageli’s hypothesis as to the growth and structure of 
starch grains is denied in toto. The grains have their origin 
and growth entirely within chromatophores where they are 
held as long as the cell is living. Growth consists of the 
superposition of new layers of material on those previously 
formed. The layers or coats are due to the periodic activity 
of the chromatophore. The contour of the grains is due en¬ 
tirely to the pressure exerted on the chromatophore by the cy¬ 
toplasm, and the size depends upon the biologic relations of the 
plant. Thus in rapidly germinating seeds or in other struct¬ 
ures where rapid solution of reserve material is desirable, the 
grains are small, and easily fissured. The granula of the 
chloroplasts are regarded as the organs of synthesis of the 
carbohydrates, and the stroma as the organ of formation of 
starch material and diastase. In the consideration of the 
morphology of the chromatophore the author is led to con¬ 
clusions in harmony with Berthold’s theory of the emulsion 
structure of protoplasm. In a series of monographs which 
form an appendix to the chief thesis, he describes the results 
of his researches on the seasonal periodicity and other bi¬ 
ologic relations of the starch grains of Dieffenbachia seguina, 
Pellionia daveauana, Hyacinthus orientalis, Cyrtodeira 
cupreata, Adoxa moschatellina, and Hordeum distichum. 
The book contains all of the author’s work upon starch, much 
of which has been previously published. It is well illustrated 
and logically arranged. The great number of macro- and 
micro-chemical reactions given makes the work invaluable in 
the laboratory. With this work at hand the archaic views as 
to the composition, structure, and growth of starch grains 
which find place in the best botanical as well as chemical text 
books will no longer be excusable.—D. T. Mac Dougal. 

Arctic and Alpine plants. 1 

The present paper by Bonnier points out the difference in 
structural development of some arctic plants as compared 
with the same species collected in the Alps and Pyrenees. 
The arctic plants were collected by Charles Rabot, who 
visited Jan Mayen and Spitzbergen in the summer of 1892. 
We must note, however, that since these plants were col- 

1 Gaston Bonnier Les plantes arctiques comparees aux m£rae9 esp&ces des 
Alpes et des Pyrenees. Revue gdn. de Botanique 6: 505-527. //. 4. 1S94. 
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lected on the shore of these islands where heavy fogs prevail 
during the summer we do not get a complete illustration of 
the anatomy of the arctic plants. The climatic conditions 
vary greatly in the polar regions, and there are certainly 
many places, where the summer has sunny days with clear 
sky, at least during the months of June and July. The paper 
is nevertheless very interesting and we record some of the 
most important results. Oxyria digyna, Saxifraga oppositi- 
folia, Salix reticulata, Silene acaulis, Cerastium alpinum, 
Potentilla nivea and Poa pratensis are described anatomically, 
and a few other species are briefly discussed. The anatom¬ 
ical examination comprises the leaf, the stem, the in¬ 
florescences and the root, and the accompanying plates contain 
several good figures showing the habit of some of these species 
and their anatomical structure. As compared with their 
alpine representatives the following modifications are observ¬ 
able as characteristic of arctic species: 

1. The lignified elements are reduced in number; their cell- 
walls are less thick and the lumen of the vessels much nar¬ 
rower than in the alpine plants. 

2. The leaves are thicker but less differentiated; the 
palisade tissue is less pronounced; the intercellular spaces are 
more developed. 

3. The epidermis of the stem and leaves is less coherent 
and the cuticle less thick. 

4. The cells of the various tissues of the stem, the leaves 
and the root show a tendency to a roundish outline; some 
of the cells often develop like trabecuke, and these separate 
large intercellular spaces. 

The author believes that the causes of these anatomical 
modifications are especially the atmospheric humidity and the 
character of the light. The most important factor is, of 
course, the light of the midnight-sun which is continuous in 
the summer months, but not so intense as the light in the 
Alps. The humidity of the soil and the temperature do not 
seem to cause any modifications of importance, at least not 
in the plants examined.— Theo. Holm. 



BRIEFER ARTICLES. 


On tlie derivation of Limnean specific names.—At page 360 (July 
issue) of Popular Science Monthly , is a paper by Dr. John P. Lotsy on 
“Herbaria in their relation to botany.” While the paper has much of 
value, it rather underrates the services of those who can name at sight 
any plant presented to them, which, the author says, was “what was 
understood as a botanist in Linnaeus’ time.” Morphology, histology, 
and physiology he regards as of greater importance. There seems no 
necessity for depreciating the study of systematic botany in order to 
elevate the other branches. The best proof of this is the fact that 
most of the ablest workers in these fields, are distinguished as system- 
atists. 

But the point I have in view in this note is to call attention to a very 
excusable error, into which Dr* Lotsy has fallen, that Linnaeus is the 
originator of the so-called Linnaean names. He “resolved” says Dr. L., 
“to give every plant two names, the first one being the genus name, here 
Ranunculus, the second one expressing some particular kind of Ra¬ 
nunculus, and thus indicating the species. Thus he found, for ex¬ 
ample, that one buttercup had an acrid taste, and he called it the acrid 
buttercup in Latin, Ranunculus acris; that another one only grew in 
marshy places, he called it the marsh buttercup, in Latin Ranunculus 
palustris , etc.” 

A study of the work of Linnaeus shows that when he took in hand 
to reduce the labors of his predecessors to a binomial system, he 
usually adopted some one of the specific terms already employed by 
them—frequently the last term, whatever that might be, or even 
though it might be on general principles inappropriate. Whenever 
there was no opportunity to make use of terms already in use for his 
specific names, his choice seemed to be geographical ones. The 
genus Ranunculus, already introduced by Dr. L. furnishes a good il¬ 
lustration of this. He did not “find that one buttercup had an acrid 
taste, and he called it” Ranunculus acris, for Bauhin had “found” 
this long before. He had styled it Ranunculuspratensis erectus acris . 
All Linnaeus did was to strike out all but the first and last Words of 
the sentence. In some cases he adopted the generic names of his 
predecessors for his specific names. Dodonasus, for instance, had a 
genus Flammula, represented by our Ranunculus Ftamnula as Lin¬ 
naeus reduced it. Ranunculus reptans, was the R. foliis linearihus 
caule repents of his early “Flora Lapponica ” R. graniincus was Bau- 
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bin’s R. mou tauus gi amineofolio. R. pa massif oil us was Tournefort/s 
R. monfan us gra minis pa massif olio. R. bulla his is 1 Sail bin’s R. latifot- 
ius bullatus . Unfortunately for Dr. L. 7 s illustration he never estab¬ 
lished a R. palush is. There was, to be sure, Ikiuhin’s iC R. pa lush is 
apiifolio hcvisf but for once he ignored both the swamp and the 
smooth parsley leaf, and dubbed it R. Sccleratns. Thus we might go 
through the whole list of the Linnoean ranunculuses. Ophioglossoidcs 
is from Villars, Ficaria from Haller, Thom from Crantz, Or lie us from 
Bauhin, cassubicus from Breyne, aconiiifolius from Banhin, rutafolius 
from Bauhin, and so on of many others, a large number being Bail- 
bin’s names. 

In the reorganization of systematic botany, Linnieus was a collator 
and condenser, rather than a creator, and the fact that, as far as pos¬ 
sible, he preserved the work of his predecessors, and did all honor to 
their labors, justifies the high estimation of his personal character so 
generally entertained.— Thomas Meehan, Germantown , Philadelphia . 

A day-blooming Cerens grandifloim—Our Cereus grandiflorus has, 
on three occasions and with five different blossoms, made a fatal and 
in no instance entirely successful effort to expand during the day. In 
each case the abortive attempt was caused by a sudden marked lower¬ 
ing of temperature when the bud was almost ready to open , thus retard¬ 
ing the growth. 

In the first instance, a year ago, the flower partly opened about 
8:00 a. m. on the second day after it had to all appearances planned to 
expand had external conditions proved favorable. It soon drooped, 
however, as the sun’s rays fell upon it. 

This year the cold wave early in July, with mercury at 44^ at 7 a. m., 
and but little higher at mid-day, caught two fine buds in a similar 
manner. Again expansion was retarded at least one, and, I am in¬ 
clined to think, two days and several odd hours. They opened suffi¬ 
ciently to show the interior at 10:00 a. m. and 11:00 a. m. respectively, 
and like their abnormal predecessor soon drooped in the sunshine 
(the plant stands on a south porch), and did not revive with the ap¬ 
proach of twilight as a friend fondly hoped. 

Again, Aug. ist, two other buds similarly retarded behaved in the 
same way. The day was cool and cloudy. At 9:00 a. m. the sepals of 
one had loosened at the tip. From 9:30 to nearly 10:00 o’clock the 
phenomena that attend the normal opening of this beautiful flower 
were present At 10:00 a. m. the maximum was seemingly reached. 
The petals were then open nearly as wide as is their custom, the 
outer sepals, instead of bending back almost to the tube, opened at 
nearly a right angle with it; the stigma, as in all previous abortive ef- 
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fort^ onl) partly opened. On the whole, the flower was a very credit¬ 
able specimen, and the novelty of seeing so fine a one in broad day¬ 
light was duly appreciated. In half an hour more the sun, which 
shone dimly at times, was beginning to tell upon it. I cut it off, placed 
r in water in a dark room, where it remained with little change until 
1:30 c. m., when it rapidly withered. Its companion was a little less 
ambitious in every respect, and was in its prime at 11:30 a. m., but be¬ 
ing allowed to remain on the plant, proved more transient. 

Other buds which reached maturity when the weather was warm 
opened in the usual manner— Bessie L. Putnam, Harmonsbin\g, Penn. 

Ustilago Reiliaiiiion corn,— Ustilago Reiliana Kuhn was discovered 
several years ago at this place on sorghum and was first reported from 
here for America. Since then it has occurred in abundance in sor¬ 
ghum fields in other parts of the United States. Last year and this 
year it has been common in the experimental sorghum fields of this 
college; but up to this time has not been reported, to my knowledge, 
on Zea Mays from this continent, though found on that plant in Eu- 
lope. The first stalk of corn affected by this smut was found in July 
of tins year, and since then I have seen it quite frequent in fields about 
Manhattan. The smut usually appears first in the male inflorescence 
of the host plant, sometimes converting the whole upper part of the 
plant into a mass of smut, sometimes smutting only some of the flow¬ 
ers which are usually in this case enlarged and deformed. The whole 
plant is much dwarfed by the parasite, scarcely attaining more than 
half the normal size. The ears are small, and when not filled with 
the smut they are deformed, often very curiously, and scarcely ever 
develop any perfect grains. The rudimentary ears at each node from 
the base of the plant upward are nearly always affected. Ustilago 
Reiliana might be mistaken by the ordinary observer for U. maydis 
the usual corn smut, and is perhaps more common than generally sup¬ 
posed; but they are easily distinguished when seen together. U. Reili¬ 
ana has a more granular appearance, as if mixed with meal, due to 
the large colorless cells which accompany the spores. The fibers 
which remain in the smut mass are much larger than in U maydis . 
The microscopic characters will of course distinguish the two species. 
A difference of greater economic importance lies in the fact that 
U Reiliana attacks the whole plant, almost destroying it, while U. 
maydis is more local, and plants affected with it usually appear unin¬ 
jured except at the point attacked by the parasite.—J. B. S. Norton, 
Kansas Stale Agricultural College , Manhattan . 
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l?ote on buffalo grass .—1 read with interest an article by Mr. Plank 
on “Buchloe dactyloides Englm., not a diueeious grass.” 1 He asserts 
that the grass in question is not dioecious, as usually described, but 
monoecious, and in support records observations made in Kansas, 
Wishing to satisfy myself experimentally as to the correctness, of 
this assertion, a few seeds were germinated in the greenhouse in the 
spring of 1893. A single seedling was transferred to an outdoor plat. 
This grew vigorously through the season, sending out stolons and 
forming a compact mat. During 1894 the mat became larger and 
denser, but no flowers appeared. 

However, the plant flowered this season (1895). Both staminate 
and pistillate flowers were present, the former preponderating. The 
flowers arose mostly from nodes that had taken root and thus become 
essentially independent plants. In no case did I find the two kinds 
of flowers from the same node, but from the interwoven state of the 
stolons I was unable to determine whether the two kinds of flowers 
were borne upon independent stolons. 

The plant was first described by Nuttall (Gen. 1 : 65. 1818) from a 
staminate specimen, and named Sesleria dactyloides . He is evidently 
doubtful about the plant belonging to the genus Sesleria. 

Rafinesque having occasion to review Nuttall’s Genera {Am. Monthly 
Mag, 2 : 190. 1819) makes a note regarding this plant: “18. Sesleria 
dactyloides must form a peculiar genus by Mr. N.’s own account. It 
may be called Bulbilis ” It is upon this basis that Dr. Otto Kuntze 
establishes Bulbilis dactyloides (Nutt.) Raf. (Rev. Gen. PI. 763). 

Nuttall remarks in his description: “Root, after flowering, resem¬ 
bling a bulb,” from which, doubtless, Rafinesque derives Bulbilis . 
Upon the margin of the copy of the American Monthly Magazine above 
quoted (in the library of the Missouri Botanical Garden), some one 
has suggested another derivation, “bull’s bile!”—A. S. Hitchcock, 
Kansas Agricultural College , Manhattan. 


l BulL Torr. Bot. Club. 19 : 303. 1S93, 


EDITORIAL. 


The Springfield meeting of the American Association for the Ad¬ 
vancement of Science showed a marked decrease in the number of 
papers presented before it, and especially in the attendance. The 
proportional number of botanists was, however, somewhat larger than 
usual, although the actual number did not reach the point anticipated. 
During the last few years the botanical element at the annual meet¬ 
ings has been conspicuous both by reason of its numbers and its en¬ 
thusiasm. It has also usually been one of the leading sections in the 
number and interesting character of its papers. In these particulars 
the recent meeting showed a decided falling off. Only twenty-seven 
botanical papers were placed on the program and quite a number of 
these were not read, mostly because the authors did not remain in 
Springfield until the papers were called. Altogether the meeting did 
not come up to the standard of its predecessors. 

It is pertinent to enquire into the cause of so great a change. Is 
it due to a general decrease in botanical interest, to the lack of 
novelty which for awhile might have attracted members, to any inter¬ 
ruption of good fellowship which may keep away a faction, to the es¬ 
tablishment of other societies drawing off the papers and attendance, 
to any want of suitable provision for social entertainment, to internal 
friction or inconvenient arrangement of the program, to the develop¬ 
ment of the science so that it no longer needs the stimulus of such a 
gathering, or to some still unmentioned cause? The matter was con¬ 
siderably discussed at Springfield, and much diversity of opinion 
manifested. It was generally conceded that there was a variety of 
causes, and that the conditions in the botanical section were not ma¬ 
terially different from those affecting the other sections of the Asso¬ 
ciation. Without entering upon these arguments, although some prof¬ 
itable things might doubtless be said, we may state that in our opinion 
the main difficulties have been met in the proposed arrangements for 
the meeting next year at Buffalo. Two prominent innovations are to 
be tned: the meeting will begin on Monday and close on the follow¬ 
ing Saturday, giving Tuesday, Wednesday, Thursday and Friday to 
the uninterrupted consideration of papers and other legitimate work 
of the society, and a provisional program will be issued by the officers 
of the section at least a month before the time of the meeting. Both 
of these changes are important. 

32—Vol. XX.—No 10. 
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The two days’ break of Saturday and Sunday, which has hereto¬ 
fore occurred, has always been detrimental. The present year the 
reading of papers began on Friday morning, and the program for this 
day was fully carried out as printed on the daily announcement, with 
a good audience present. When Monday morning arrived it was 
found that many of the members had not returned to Springfiel<iafter 
the excursions of Saturday, and the daily program was but partially 
carried out, with a very small audience present, and the continuance 
of the sessions for Tuesday and Wednesday was abandoned. It seems 
highly probable that such a collapse of the program will be out of the 
question with the change to uninterrupted sessions proposed for next 
year. 

Issuing a printed program in advance of the meeting is the most 
important measure for increasing the interest and making the matters 
presented thoroughly available to the members in attendance that has 
yet been tried. If well carried out, it will be possible to know be¬ 
forehand what subjects are to come up that may interest one, and at 
what time they can be heard. This arrangement can not fail to add 
great attractiveness to the meeting, and it is much to be desired that 
members lend their hearty cooperation to the efforts of the officers in 
securing a good program. 

t 

Some words might be said about the general usefulness of the As¬ 
sociation. So far as the botanists are concerned, they owe much of 
their present prestige, both at home and abroad, and of their affilia¬ 
tions as a representative national body, to the opportunities created 
by the Association. The possibilities for gaining additional advan¬ 
tages through the same medium are by no means exhausted. The 
value of the Association to the individuals who attend its meetings 
does not admit of a doubt, in the majority of instances, and increases 
greatly with the increase in attendance. 



CURRENT LITERATURE. 
A guide to wild flowers. 


That there is a deep popular interest in the flowers of the field must 
have impressed itself upon any person who was so fortunate as to be 
a part of the very large audience that saw the projections of the col¬ 
ored lantern slides of Mr. and Mrs. Van Brunt in Springfield during 
the recent meeting of the American Association for the Advancement 
of Science. The spontaneous and enthusiastic applause, especially 
when a favorite flower came upon the screen, made it manifest that it 
was not the beauty of the representations alone that attracted the audi¬ 
ence, but an intelligent interest in the different species of plants. The 
success of Mrs. Dana’s guide 1 to the wild flowers, which has now 
reached its twenty-seventh thousand, is another evidence of the same 
fact. 

The work has been enlarged and improved in the present edition, 
but not changed in character from the earlier edition, which was no¬ 
ticed in these pages.® The volume will be of assistance to many per¬ 
sons who would not take the trouble to look up the names of plants 
in a technical work, and it will be read by some who are simply inter¬ 
ested in the author’s well written account of the different flowers. 
The illustrations are an attractive feature of the volume. They have 
a certain artistic merit, but possess little of the characteristic pose and 
texture of the individual plants, and are not likely to be of great aid 
to the novice in locating a plant in hand. 

In short it seems to us that the volume is a very poor one with 
which to study the flora of a region, but a very good one to have at 
hand for occasional assistance and information. For the niche in 
which it belongs the book is an admirable one, and most welcome, 
but it is not to be expected that it will serve the purpose of a strict 
manual The author intimates that it was written to meet the demand 
of those who wish to name flowers “without the trouble of analyzing 
them.” Bearing this limitation in mind, we have little else but praise 
for the work. The volume is well written and attractively printed and 
bound. 

1 Dana, Mrs, William Starr- How to know the wild flowers; a guide to the 
names, haunts, and habits of our common wild flowers Illustrated by Marion 
Satterlee. Revised and enlarged edition i2mo. pp, xvii -1- 373. pi 156 New 
York: Cbas Scribner’s Sons 1895, $1 75. 

2 18 : 319. 1893. 
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The nomenclature question: Some points to be emphasized In the 

disousslon. 

In very recent literature may be found a discussion by the geologists 
that descended to unpardonable personality and vindictiveness, to 
which the attention of botanists may yet have to be recalled. In fact, 
an article has already been distributed that belongs to this category, 
for refusing to publish which the editors of at least two journals will 
be commended by all who favor dignified and honorable discussion 
of the points in dispute. 

It would be wholly superfluous to argue at length for the entire 
elimination of personalities and imputation of improper motives in 
the discussion of any topic, and a mere allusion to the subject is suf¬ 
ficient. Equal condemnation should be meted out to those who at¬ 
tempt to belittle the work of their opponents, and to decry the branch 
of science cultivated by them. Such expressions as the “virtual ex¬ 
haustion of the field of North American botany ” “botanical nomen¬ 
clature is not a scientific matter anyway,” may be cited as the milder 
examples. 

That there should have been some misunderstandings we must ex¬ 
pect where the subject is of such deep interest as this reform in no¬ 
menclature has proven to be. While we do not criticise the dis¬ 
putants, we must deplore the fact that there occurred even uninten¬ 
tional depreciation of the character or standing of any representative 
body of botanists, or an unwarranted interpretation that charged such 
depreciation. But the answer has been given and should be accepted 
as satisfactory and final. A remark that was likewise unfortunate, “lay 
aside personal prejudice and join the remaining nine-tenths,” has 
given much offense, apparently, to the opponents of reform. But I 
doubt not that the sentence was penned in a jocose mood, and surely 
did not deserve the attention it received. 

It must be insisted that, while it may or may not be “out of place” 
for certain ones now to raise objection to the entire system of reform, 
when, in fact, the reform is virtually accomplished, those who have 
been instrumental in bringing about this change have not, in the least 
degree, intimated that discussion is to come to an end. Touching the 

E omts settled or the points unsettled, discussion can go on, freely as 
efore. In fact, minor points are not fully agreed upon, and demand 
farther consideration. The cardinal principles are, however, settled 
35 L rea H y as . the foymdations of organic evolution were determined 
when Darwin published his Origin of Species, though a storm of acri¬ 
monious opposition immediately broke forth. 

It avails nothing to say that the “majority,” or “nine-tenths” or the 
non-systematic botanists,” or the readers of horticultural journals, 
etc., are opposed to the system. In science, as elsewhere, the right 
will prevail ultimately. That this reform will even be inconvenient to 
the great mass of non-systematic botanists and readers, can scarcely 
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be claimed. It will, at most, be so to the few scores of botanists who 
have learned a few hundred names and have frequent occasion to use 
them, and to the teachers who “analyzed” flowers some years ago, and 
to whom would be annoying any changes in botany while they con¬ 
tinue to have classes. This inconvenience will, however, disappear 
(except to those “teachers”) in a brief time, and the trouble will be 
forgotten as soon as the Manuals give the correct names. Lists, cata¬ 
logues, monographs, magazine articles, etc., that are now appearing, 
are fast supplying the names according to the new system, and the 
cry of “instability” while these changes are being accomplished, will 
likewise disappear shortly. 

But even if this “inconvenience” were really great, and the mass of 
the people opposed to the reform, these facts would be no argument 
against the application of the main principles, which for some time 
have received recognition in the several departments of natural his¬ 
tory. It may be added that foreign botanists—to wait for whom such 
earnest appeals have gone forth—quite generally accept the initial date 
for genera and species adopted by the Americans. That they really 
recognize the chief corner stone of the system, namely, the doctrine 
of priority, is shown by the fact that they wish others to join with them 
in excepting a greater or less number of genera from the effect of its 
application. Other and minor points receive recognition in part, so 
that on the whole the anxiety lest Americans may go too fast seems to 
be groundless. 

Both publicly and privately it has been hinted and claimed that the 
List published has not yet been adopted nor officially sanctioned by 
the Botanical Club, as if that had something to do with the principles 
that were adopted, and according to which the committee was instructed 
to prepare the list. But, for a moment, suppose it were a matter of 
importance, how far is the claim really well founded ? The commit¬ 
tee was instructed not to consider and report on a subject, or to formu¬ 
late a judgment or make recommendations, but merely to do a certain 
piece of work. The case is comparable to that of a committee to 
notify a person that has been nominated for a certain office or posi¬ 
tion, or to engross aud present a memorial, or some similar work. It 
is evident that a discharge of the duty is final and could not in the 
nature of the case call for “authoritative sanction.” If one raises the 
question as to whether the work of the committee on nomenclature 
was done according to the instructions given, then the question of 
“sanction” can be thought of. But the point here to be emphasized 
again is that this has absolutely nothing to do with the main question 
in the reform movement. 

One other matter deserves a further remark. The opponents of 
change and reform say that nothing should be done at present because 
very soon there will be an international congress of botanists. Sev¬ 
eral have said in substance, both privately and publicly, that they 
would agree to the dictates of such a body and fall in line with what¬ 
ever might be done. In other words, they resent the idea of author¬ 
ity when exercised (supposedly) by the Botanical Club, but covet the 
same when exercised by a larger body. I think their statements are 
made without due consideration. For my part, I consider nothing 
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“binding,” and will not agree to subscribe to and act in accord with 
anything that my judgment condemns. I rather think the systematic 
botanists will do the same. The “non-systematic botanists” may join 
together and repeal the Rochester Code, and all the other codes that 
were ever enacted, and yet that will not bring a return to the unsatis¬ 
factory and fast decaying system that they are trying to save. Dr. 
Winter applied the principle of priority even in the polymorphic 
fungi, and his work was never rejected nor his system condemned. 
In phenogamic botany, the reform has been virtually accomplished, 
ana those who have been using it for some years will hardly turn 
backward. As intimated above, we are assured of sufficient literature 
for the near future for the convenience of the botanists who are work¬ 
ing in other lines than systematic botany; sufficient also to enable all 
the progressive teachers to teach and to put in the hands of their pu¬ 
pils and students a nomenclature that can not give them trouble in 
the future.—W. A. Kellerman, Columbus, Ohio , Aug. 2<pth. 


NOTES AND NEWS. 

Louis Pasteur died at his home near St. Cloud, France, on Satur¬ 
day, September 28th, in the seventy-third year of his age. 

Mr. Geo. Murray has been appointed custodian of the botanical 
department of the British Museum in place of Wm. Carruthers re¬ 
signed. 

Prof. L. M. Underwood has accepted the chair of biology in the 
Alabama Polytechnic Institute at Auburn. He has returned from his 
vacation in Europe, and has already entered upon his new duties. 

The death of C. C. Babington, professor of botany in Cambridge 
University (Eng.) occurred July 22a. He was 86 years of age, and 
had not been botanicaliy active for more than a score of years. By 
his death this important chair of botany is left vacant. 

Prof. G. F. Atkinson notes that Podophyllum pcltatum is to be 
added to the list of plants having an open style canal leading into the 
cavity of the ovary. The canal is a very wide and shallow one appear¬ 
ing in cross section as a crescent-shaped or broadly V-shaped slit, 
which lies transversely to the placental line. 

Meinshausen* has lately published a monograph of the genus Spar- 
ganium . He discusses the geographical distribution and gives several 
interesting instances of the local occurrence of various forms. Seven¬ 
teen species are enumerated with diagnoses in Latin. The following 
are new to science: splendens ; simile , Glehnii , sttbvaginatum, ilacci- 
dum and pusilhm. —T. H. 

1 K, F. Meins hausen: Genre Spargmium L. Description systematique des 
espfcces et Ieur distribution gfographique d’apr 4 s les observations faites au 
Gouvemement de St. Petersburg, Bull, de 1 ’Acad. imp. d. sc. de St. Peters- 
bourg. N. S. 4 : 21-41. 
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The structure of a gall upon the stem of Chondrilla juncea is de¬ 
scribed by Gain. 1 The insect which produces it is a new species of 
Aulax, for which the author proposes the name of A. Chondrillce . The 
larvce were found in cavities formed in the pith, and it would appear 
that the lignified cellulose of this tissue furnishes the only nourish¬ 
ment for the parasite. The development of these galls did not injure 
the growth of the host. On the contrary the plant developed an 
abundance of sound achenes, and the galls seemed merely to have 
modified the ramification, each gall giving rise to five or even six lat¬ 
eral branches.—T. H. 

It seems quite like “old times” for descriptions of new species from 
the Gray Herbarium to appear in Am. Jour . Sci. This last contribu¬ 
tion is by Dr. Robinson and Mr. Greenman, and is in four parts: 
1. “On the flora of the Galapagos Islands, as shown by the collection 
of Dr. G. Baur,” an interesting discussion of the peculiar harmonic 
and divergent characters of the plants, with descriptions of new spe¬ 
cies; 2. “New or noteworthy plants, chiefly from Oaxaca,” being a de¬ 
scription of the numerous novelties of the recent collections of 
Pringle, Smith, and Nelson, among which are two new genera, Oaxa - 
cania (Composilae), and Ut ostephanus (Asclepiadacese); 3. “A synoptic 
revision of the genus Lamourouxia” (twenty-six species); 4. “Miscel¬ 
laneous new species.” 

Botany and Zoology are becoming badly entangled again with 
“microscopy.” As something that deals with methods, the latter has 
an important place; as dealing with botanical and zoological results 
it is out of its domain. At the last meeting of the American Micro¬ 
scopical Society, among the papers presented, the following titles sug¬ 
gest botanical rather than microscopical results: “Corky outgrowth of 
roots and their connection with respiration,” H. Schrenk; “The chlo¬ 
rophyll bodies of Chara coronata,” W. W. Rowlee; “Secondary thick¬ 
enings of the rootstalks of Spathyema,” Mary A. Nichols; “Two cases 
of intercellular spaces in vegetable embryos,” K. M. Wiegand; “The 
fruits of the order Umbelhferae,” E. J. Durand; “The flagella of 
motile bacteria,” V. A. Moore; “The fruits of the order Compositae.” 
W. W. Rowlee and K. M. Wiegand. 

Geosiris aphyi.la is a new plant of the family Iridacecc , which has 
been discovered on Madagascar, where it grows on sandy soil in woods. 
Bail]on 2 describes it and supposes that it is a saprophyte, since the 
plant has no green leaves. The parts under ground are unknown, and 
the aerial stem is simple or slightly ramified, reaching a height of 
about one decimeter. The leaves are reduced to short, ova f e bracts, 
and the inflorescence is like that of our common Iris , only in a smaller 
scale. The perianth is white and has a strongly infundibuliform 
tubers. The plant has several characters in common with the Bur- 
manniacese of Madagascar. The form of the anthers and the position 
of the stamens in alternation with the inner perianth-lobes does not, 
however, agree with the Burmanniacese but with the Iridacese. We 
have, therefore, in this plant a representative of the Iridacea with no 
green leaves.—T. H. 

*E. Gain: Sur une galle du Chondrilla juncea L. Bull, de la soc. bot. de 
France. 41 ; —. 1894. 

2 H Baillon, Une Iridacde sans mature verte. Bull. mens, de la soc. Lin- 
ndenne de Paris, no. 145. 1894. 
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At its recent meeting in Springfield, the botanical Society of 
America decided to deposit donations to its library in the library of 
the Missouri Botanical Garden, St. Louis, where they will be accessi¬ 
ble to members of the society and other botanists under the geneial 
rules of the garden library. Donations to the society’s library should, 
therefore, be sent to the above address, plainly marked “for the 
Botanical Society of America.” 

Mr. F. Bcergesen gives an enumeration of fresh-water Alga; from 
East-Greenland , 1 which is the more welcome, since the flora of that 
part of Greenland is almost unknown to us. About 300 species of 
Desmidme are enumerated, of which forty-one belong to the genus 
Cos7narium , and twenty-nine to Staurastnim. The Myxopliycete are 
represented by fifteen genera with about thirty species. The most fre¬ 
quent were Stigoucma and Gloeocapsa , which formed the main pari of 
fhe black stripes on the rocks, so frequently observed m the land¬ 
scape.—T. H. 

Among the grants made by the A. A. A. S. for 1895-6 were the 
following in aid of biological subjects: for printing a second edition 
of the “Rules for citation,” $5.00, for a research table at Woods Hole, 
£100.00, for publication of an international bibliography of zoology, 
$250.00. The Association table at Woods Hole has so far been oc¬ 
cupied by zodlogists, and it was the feeling of many of the members 
in attendance at Springfield that it should go to the botanists next 
year, if suitable application were made. The committee consists of 
the vice-presidents of Sections F and G and the director of the labor¬ 
atory: viz. Messrs. Theodore N. Gill, Washington, D. C., N. L. Brit¬ 
ton, New York, N. Y., and C. O. Whitman, University of Chicago. 

The presence of tendrils or clasping filaments in Sejntltaria Sum- 
ncriana Cooke ( Pcziza lanuginosa Sumneri Berk, et Br.) has lately 
been observed by Boudier. a Filaments of this character have not 
been met with frequently among the fungi. Hyphm or hairs more or 
less coiled have, however, been noticed in various genera. In the 
species of Sepullaria mentioned above, the author found that the 
mycelium or more properly the mycelium-like hairs, which cover the 
cupule like a woolly tomentum, bore small clumps which were formed 
by other filaments coiling around each other like the tendrils of the 
phanerogams. These were especially numerous when the fungus 
grew in a loose, gravelly soil, where the filaments had more space for 
their development, while they were scarcer when the fungus had grown 
in a stiff, compact soil. These peculiar tendrils develop from small 
tubercles and grow into small branches, simple or bifurcated, and 
which coil up as soon as they come in contact with other filaments. 
The filament which in this way becomes embraced by the cirrhus or 
tendril simply serves as a support, and no change was observed to 
take place in the protoplasm. In cases where the tendrils do not 
meet any of the neighboring filaments, they coil up around the same 
filament, from which they have developed. It is very likely that such 
tendrils may be met with in other species of Sepultaria, especially in 
those species, that grow in open, gravelly soil.—T. H. 

1 Fserskvandsalger fra Ostgrceniand. Meddel. om Greenland 17 ; — 1894 

a E. Boudier: Sur nne nouvelle observation de presence de vrilles on fila¬ 
ments drroides prdhensenrs chez les Champignons. Bull de la soc. bot. de 
France 41 : —. 1894. 
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Recording apparatus for tiic study of transpiration of 

plants . 1 

ALBERT F. WOODS. 

WITH PLATE XXX 

Of the various methods devised for determining the amount 
of water evaporated by plants, none is so satisfactory as the 
direct one of weighing the plant at given periods. Weigh¬ 
ings, however, as ordinarily cairied on, are more or less un- 
satisfactoiy, for unless the operation is repeated at short in¬ 
tervals, a bioken record is the lesult. To obviate this diffi¬ 
culty, various devices have been used Some of these weigh 
the loss from the plant direct, while others operate by the in¬ 
direct method of weighing the water absorbed by calcium 
chloride, sulphuric acid, etc. Of the last mentioned class the 
Anderson registering balance 2 is an admirable device which 
with some slight modifications might be made to record di¬ 
rectly loss in weight. At the suggestion of Mr. B. T. Gal¬ 
loway, the writer has recently made some changes in Mar¬ 
vin’s recording rain and snow gauge which fits it for very sat¬ 
isfactory work in measuring continuously the loss of water 
from transpiring plants. Prof. Marvin, of the United States 
Weather Bureau, very kindly assisted us in making the 
changes The apparatus consists essentially of two parts, a 
balance and a register. (Plate XXX.) The two paits aie 
in an electrical circuit which is opened or closed whenever 
the equilibrium of the balance is disturbed. When the cir¬ 
cuit is closed, the movement of the armature of the magnet 
mounted on thq left arm of the balance engages a notched 
wheel which turns a long screw set parallel to the beam. 
This sciew works in a half nut attached to the carriage of the 

iRead before section G, A A A S , Springfield meeting, August, 1S95 

*Bull Geol and Nat Hist Surv Minn 9 117-180 27 S 1894 

33—Vol XX—No 11 
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counterweight and is adjustable, so that the weight may be 
set at any point along the beam. For recording evaporation, 
a left hand screw is used, moving the weight from left to 
right. As evaporation from the plants goes on, the right 
arm of the scale rises, thus closing tile circuit above the 
beam. The armature of the magnet is then attracted and 
turns the screw carrying the counterweight; at the same time 
the pen on the register is carried along by a similar mechan¬ 
ism. This is continued until the balance is brought to equilib¬ 
rium and the circuit broken. Further evaporation causes a 
repetition of the process. The beam is protected from ob¬ 
jectionable up and down swing by a dasher attached to the 
vertical stem supporting the scale pan and working in a cup 
of glycerin. 

The register is shown on the right of the plate. It is ex¬ 
actly the same as that used for recording rainfall. Prof. 
Marvin describes it as follows: 3 “The record cylinder is 
mounted upon a horizontal axis with the clock movement in¬ 
side. The cylinder makes one revolution in twelve hours. 
The mechanism giving motion to the pen consists of an elec¬ 
tro-magnet and armature similar to those on the weighing 
gauge, and of a notched wheel fixed upon the end of a screw 
having cut upon it both a right and left hand thread of coarse 
pitch, viz., three threads to the inch. A cylindrical sleeve 
slides upon this screw, being guided by a slender rod below 
and parallel to the screw. A slender spring, with the record¬ 
ing pen attached to its point, is connected adjustably to the 
sleeve by a double friction joint which enables the pen to be 
set with great facility, the friction holding it accurately and 
firmly where placed. 

“The armature of the electro-magnet engages directly the 
teeth of the notched wheel upon the right and left hand screw 
in such manner as to cause it to revolve tooth by tooth, al¬ 
ways in one direction, with each vibration of the armature. 
The sleeve moving upon the screw is fitted with a crescent¬ 
shaped attachment which enters the thread of the screw. 
When the sleeve is set with the crescent in the thread at one 
end of the screw, the pen will, when the screw is revolved, be 
moved to the opposite end, the crescent-shaped piece being 
then guided into the other thread, and thus, upon continued 
rotation of the screw, causing the pen to return again to the 

*U. S Weather Bureau. Cir. E, Instrument Room. 
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starting point. Here the crescent nut will again pass into 
the thread first followed, and again carry the sleeve across the 
screw. The reciprocating motion of the pen thus secured is 
strictly in a straight line, and the subdivisions of the scale of 
the record sheet are equal throughout, conditions that are ex¬ 
tremely desirable, especially in a recording rain gauge where 
rate of rainfall is to be obtained. ” 

The equal subdivisions of the scale thus obtained also 
greatly facilitate the determination of the rate of evapora¬ 
tion. 

The record sheet is divided into hours by lines running 
parallel to the axis of the cylinder; the hours are subdivided 
into spaces of ten minutes. Lines representing grams are 
drawn at right angles to the hour lines. The value of these 
spaces can be regulated by varying the weight of the counter¬ 
poise on the balance. Our instrument is set up so that each 
space equals one gram. One movement of the armature car¬ 
ries the counterpoise a distance equal to one-tenth of a gram 
and the pen at the same time moves across one-tenth of a 
gram space on the record sheet. Once across the sheet 
equals fifty grams. When the pen has recorded this amount 
it passes back, making the record in the other direction as be¬ 
fore explained. 

Below is shown a record of evaporation from a fuchsia from 
12 m. March 16th to 12 M. March 18, 1895. It is one sheet of 


U S Di^hMrmcMT of 1 AorttuuTURC, ffirm iteatttnnMKr at nastier 



a continuous record for the month of March. The pen was 
started at 12 M. March 16th at the top of the sheet. From 12 
M. to 1:25 P. M. the loss was at the rate of one gram for each 
ten minutes. During this time the plant was exposed to 
direct sunlight. At 1:25 a screen was placed between the 
plant and the sun. The rate of evaporation was greatly 




476 


The Botanical Gazette. 


[November, 


checked, being only about one-tenth of a gram in ten min¬ 
utes. At 2:30 P. M. the screen was removed. The intensity 
of the light was much lower than from 12 to 1:25, but greater 
than what the plant had been exposed to behind the screen. 
The increase in loss is proportional to the increased intensity 
of the light. The total loss from 12 M. to 6 P. M. is seen to 
be 12. i i,m from 6 P. M. to 12 midnight nine-tenths of a gram, 
12 midnight to 6 A. M. 1*“, 6 A. M. to 12 M. 9 sm , 12 M. to 6 
P. M. ds 8 ”. 

March 16th was clear, the 17th two-tenths cloudy, the 18th 
eight-tenths cloudy. The total amount lost for the whole 
period was 39 s ”. This brief explanation in connection with 
the record will show how easily and accurately comparisons 
may be made for any period of time or the total evaporation 
determined at any time during the experiment. With auto¬ 
matic devices for recording temperature, humidity, intensity 
of light, and barometric pressure, it will be possible to obtain 
data on the much talked about but little understood prob¬ 
lems of transpiration. The instrument can be very easily 
modified so that it will record either gain or loss in weight. 
With the help of Prof. Marvin we hope to simplify it and in¬ 
crease its range of usefulness in physiological work. Plate 
XXX is reproduced from a photograph of the complete appa¬ 
ratus as at present used. 

Division of Vegetable Physiology and Pathology, 

U, S. Department of Agriculture, Washington , D. C. 



Contributions from the Cryptogamic Laboratory of Har¬ 
vard University. XXVIII. 

New or peculiar aquatic fungi. 2. Gonapodya Fischer and 
Myrioblepharis, nov. gen. 

ROLAND THAXTER. 

WITH PL4.TE XXXI. 

GONAPODYA Fischer. 

In the preceding note on Monobiepharis reference was made 
to the history of this genus which was erected by A. Fischer 1 
to receive the single species formerly described by Reinsch 2 
as Saprolcgnia siliqitaeformis . The form was subsequently 
referred by Cornu 3 to his Monobiepharis prolifera 4 but since 
this name had not been associated with any description or re¬ 
cognizable figure and since its relation to Monobiepharis must 
remain in doubt until more definite information is obtained 
concerning its sexual reproduction, it would seem proper to 
retain for the type the specific designation given by Reinsch. 
It is moreover quite uncertain from published data whether 
the forms referred to by Cornu and Reinsch are really iden¬ 
tical, since a second species described below as G . polymorpha 
is, in this country at least, far more abundant than G . sili- 
quaeformis , and may well be the species observed by Cornu. 
In this author’s criticism 3 of Reinsch’s paper incidental men¬ 
tion is made of the fact that since the publication of his mon¬ 
ograph in 1872, he had observed the oospores, which he de¬ 
scribes as oval, colorless, contained in oogonia similar to the 
zoosporangiaand resulting from a fertilization of theoosphere 
by motile antherozoids. Beyond this mere statement, which, 
to the writer’s regret, was overlooked in connection with the 
previous note on Monobiepharis, no further information and 
no figures of any kind have been published. Although, how¬ 
ever, this statement must be accepted as it stands, from so 

!Rabh Kryptogamenfl l 4 : 3S2. 1S92. 

* Pringsheim's Jahrb f wiss Bot. II: 293 1876. 

3 Bull Bot Soc da France 24 : 227 iS 77 - 

4 Idem 18 ; 59 1S71.— Aunales d. Sci Nat. Bot V 15 : 16. 1S72 Van 
Tieghem, Traite de Botanique 1029. Jig. 620,3. 
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high an authority, it seems within the bounds of possibility 
that he may have been misled as to the presence of anther- 
ozoids by the extensive variations in size exhibited by the 
zoospores in certain instances (fig. 14). while the writer must 
confess that he has himself been several times misled as to 
the presence of oospores by the encystment of secondary 
sporangia within the empty primary sporangium, which some¬ 
times occurs under unfavorable conditions. The presence of uni- 
ciliate zoospores (which are perhaps not invariably produced in 
this genus) can hardly be considered very significant in view 
of the fact that such zoospores are known to occur in other 
genera, even were it not true that in at least one species of 
Monoblepharis (M. fasciculata ), if not in all, biciliate zoo¬ 
spores are normally produced. 

In other respects the genus bears no resemblance to Mon¬ 
oblepharis in appearance or mode of growth, and is well de¬ 
fined through the correlation of successively proliferous spo¬ 
rangia with a habit corresponding essentially to that which dis¬ 
tinguishes the order LEPTOMITACEiE (APODYEAS Fischer), 
namely the segmentation of its hyphae through the presence 
of successive constrictions, each corresponding to a pseudo¬ 
septum formed by a deposit of cellulin (?) which nearly closes 
the passage from one segment to another except for a central 
perforation through which the protoplasm of adjacent seg¬ 
ments may usually be seen to be continuous. This segmen¬ 
tation, however, although as a rule so conspicuous a feature 
in G. siliquaeformis , is sometimes almost wholly absent from, 
or at least greatly obscured in, the common and very variable 
species which I have called G. polymorpha. The * ‘cellulin rings” 
in this species are sometimes unassociated with any marked 
constriction and are sparingly distributed, while in other in¬ 
stances the segmentation is as pronounced as in G. siliquaer 
formis , involving the entire vegetative body when the plant 
is short in habit, or often confined for the most part, as in fig. 
II, to terminal groups of branchlets which are borne on more 
or less undifferentiated and sparingly pseudo-septate filaments. 

The zoosporangia in both species are in general similarly 
shaped, though much shorter, stouter and smaller in G. poly- 
inorpha , tapering from a more or less inflated basal portion to 
tlm narrow tip which becomes terminally perforate for the 
emission of the zoospores. The sporangia may be once to 
several times proliferous and in G. polymorpha specimens are 
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sometimes seen in which the hypha grows on through and be¬ 
yond the empty sporangium eventually producing new spo¬ 
rangia at its top. The encystment of sporangia formed by 
proliferation within the empty primary sporangium has already 
been referred to and has been observed in a number of in¬ 
stances where the fungus was growing under unfavorable con¬ 
ditions surrounded by a mass of bacteria and other plants. 
The resemblance of such encysted sporangia to oospores is 
often misleading, but it must be admitted that the walls in 
such cases cannot be compared in thickness to mature spores 
of Rhipidium. 6 

The zoospores in both species are peculiar in appearance 
and though sometimes more or less evenly granular, are more 
commonly sufficiently transparent to show distinctly the large 
spherical nucleus just in front of which lies a coarsely granu¬ 
lar mass characteristically disposed (fig. io). Each zoospore 
makes its exit independently and after a short period, during 
which it undergoes rather rapid amoeboid changes of form, 
swims away. Zoospores when examined in a partly emptied 
sporangium may often be seen to creep over its inner surface 
with an amoeboid motion (fig. 9 below) sometimes disengag¬ 
ing themselves and swimming free in the cavity. In G . poly - 
morpha the variations in size exhibited by the zoospores are 
very remarkable even in the same specimen which may show 
the extremes represented in fig. 14 produced side by side. 
The presence of antherozoids in the plant was at first sug¬ 
gested by this great discrepancy, but extended examination 
shows the occurrence of every degree of variation connecting 
these extremes. 

Reinsch in the paper already mentioned figures 6 a sporan¬ 
gium in which sporangiola are supposed to have developed 
from the walls of an empty sporangium, but as such a devel¬ 
opment is a manifest impossibility, it seems probable that the 
objects figured are rather zoospores which having been unable 
to escape have germinated in the position indicated. 

In several specimens of G . polymorpha oospores such as are 
represented in fig, 16, have been found associated with the 
zoosporic form, but in no instance was the material sufficiently 
good to show the hyphal connections of these spores. They 
are remarkable for their enormously thickened walls, and 

8 Cornu 1. c. 

• 1. c , pi. IS- fig. 13- 
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completely fill the oogonium. In almost every specimen ex¬ 
amined the small rounded antheridium was present at the side 
recalling that of species of Rhipidium. It is quite uncertain, 
however, whether these spores are really connected with the 
zoosporic form which they accompany. 

Gqnapodya siliquaeformis (Reinsch). Plate XXXI, figs. 

6-10. 

Saprolegnia siliqaefonms Reinsch 1 . c. 

Gonapodya p)-olifera Fischer 1 . c. Schroeter in Engler and Prautl 
Natiirl. Pflanzenfam. 93: 107. 1893. 

Hyphse rather stout, more or less regularly divided into 
short elliptical to long clavate segments, copiously and suc¬ 
cessively sub-umbellately branched, the branches diverging 
in a dense tuft from a common base. Sporangia often once 
to three times proliferous, long pod shaped, inflated below, 
the sometimes very elongate distal portion tapering gradually 
to a blunt apex; borne sessile on the terminal cell of a branch 
or separated from it by a clearly defined constriction. Zoospores 
numerous (more than fifty), uniciliate, oval or elliptical with 
conspicuous nuclei. Oospores (sec. Cornu) oval in terminally 
perforate oogonia like the sporangia. Hyphse 250-500^long, 
the segments normally about 25 X 14/r, but varying greatly. 
Sporangia, average 130x22^, sometimes 200-250^ long. 

On decaying apples in‘water. Cambridge, Mass., and Kit- 
tery Point, Maine. 

This species appears to be decidedly rare and has been col¬ 
lected by the writer on two occasions only, growing in dense 
tufts which formed small pustules on the surface of the sub¬ 
stratum above mentioned, and there seems to be no record of 
its occurrence since it was found by Reinsch in a similar sit¬ 
uation. It is distinguished by its very large tapering spo¬ 
rangia, the distal portion of which is sometimes very greatly 
elongated. Though its hyphae are commonly rather regu¬ 
larly segmented, forms occur which present great irregulari¬ 
ties in this respect, especially through the elongation of ter¬ 
minal branchlets into slender often unsegmented filaments, in 
a fashion frequently more pronounced than that which is 
represented in fig. 7. The secondary sporangia are often 
quite distinct from base to apex within the primary ones, 
though more commonly the distal portion only is distinct as 
is represented in fig. 6. 
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Gouapodya polymorpha, n.sp. Plate XXXI, figs. 11-16.— 
Hyphae irregularly branched, more or less regularly divided 
into short oval or irregular segments, the segmented portion 
arising directly from the substratum or more often confined to 
tufts of branchlets borne sub-umbellately on the ends of slen¬ 
der elongate hyphse in which the segmentation is indistinct or 
obsolete; the segmentation frequently ill-defined or obsolete 
throughout the whole vegetative body. Sporangia variable 
in size and form, long-oval, tapering rather abruptly to the 
blunt tip, terminal and solitary or sometimes several arising 
from a single segment, once to several times proliferous, the 
hypha sometimes traversing and growing beyond the empty 
sporangium. Zoospores very variable in size and number. 
Hyphae 200-1000long. Sporangia 20-60 x 12-30R 

On submerged twigs and other vegetable matter. Vicinity 
of Cambridge, Mass., and Kittery Point, Maine. 

This species seems very common and maybe obtained from 
almost any body of still water. Its variability is extraordin¬ 
ary and did not intermediate forms constantly occur one 
would not hesitate to separate specifically, if not generically, 
forms in which the segmentation of the hyphae is most prom¬ 
inent and those in which it is nearly obsolete. Careful search, 
however, shows the presence of pseudo-septa unassociated 
with constrictions even in the unsegmented forms. When the 
segmentation is pronounced it is often even more clearly de¬ 
fined than in G . siliquaeformis , as in fig. 15, and in such in¬ 
stances the segmented portions are more often confined to 
tufts of branchlets borne on slender hyphae as in figs. 11 
and 12. 

The oospores represented in fig. 16 have several times been 
found unassociated with any other zoosporic form, but, as has 
been already mentioned, a definite connection between the 
two has not been traced. They occur near the base of the 
ordinary filaments embedded in the mass of bacteria and for¬ 
eign matter which is usually associated with this plant. 
These oospores, which recall those of Rhipidium in several 
respects, are about 54^ in diameter, the laminated refractive 
walls 18^ thick, with the rounded antheridium usually per¬ 
sistent. 

The extremes of size exhibited by the zoospores are shown 
in fig. 14 in two sporangia which were borne side by side on 
the same filament. The general appearance of the zoospores 
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also varies greatly, resembling in most cases those of G. sili- 
quaeformis, but often densely granular throughout. In some 
instances the zoospores have seemed to be biciliatc. 

MYRIOBLEPHARIS. 

In examining the material from which the species of Mon- 
oblepharis already described were derived, I encountered in 
one instance a singular fungus, remarkable alike for its ener¬ 
getic movements and the unusual character of its zoospores, 
to which I propose to give the above generic name. In a hasty 
examination of several preparations the form was at first 
passed over as an animal, perhaps a rotifer or some similar or¬ 
ganism, which had attached itself, either by accident or as a 
parasite, upon the sporangium of a Pythium. Further in¬ 
vestigation, however, made it clear that the surprisingly 
active mass of protoplasm which commonly terminates the 
plant was concerned in the production of its zoospores, the 
formation of which was watched from beginning to end in a 
number of specimens. 

The vegetative body of the fungus consists of slender, con¬ 
tinuous hyphae which, arising for the most part singly from 
the substratum and remaining simple or becoming sparingly 
branched, bear at their tips the peculiar sporangia represented 
in the illustrations (figs. 1-4). The primary sporangium is 
broadly oblong, or elliptic, terminally broadly papillate, and 
at maturity emits its contents very rapidly in the form of a 
single mass of protoplasm which at once commences a spas¬ 
modic irregularly rotary movement, the violence of which 
constantly increases. This mass remains adherent to the ex¬ 
tremity of the empty sporangium which immediately begins 
to become proliferous, a new sporangium forming within it 
very rapidly and at maturity discharging its contents as in 
the first instance. As a result of this second discharge the 
first mass is carried up by the second (fig. 2), and each con¬ 
tinues its rotating motion, while a third sporangium begins 
to form rapidly as before within the empty walls of the sec¬ 
ond. When this third sporangium is beginning to approach 
maturity, the mass first discharged divides rather rapidly into 
usually four parts (fig. 3), which undergo very violent move¬ 
ments, whirling around upon one another with great rapidity, 
but still retaining their position at the summit of the mass 
discharged from the second sporangium. The third sporan- 
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gium then empties itself, carrying up the second mass, and, 
just as this occurs, the rotating bodies above the latter slowly 
separate from it and from one another, and almost imme¬ 
diately swim off as zoospores. The successive formation of 
sporangia and the discharge of new masses then continues, the 
series of sporangia remaining constantly surmounted by two 
rotating protoplasmic masses, the upper of which breaks up 
into free swimming zoospores just at the period when a third 
mass is being discharged. In this way more than a dozen empty 
sporangia are often superposed as in fig. 2, the series being 
traversed by the filament which bears them, from the tip of 
which new sporangia are successively produced. In rarer in¬ 
stances the filament may grow through the sporangium last 
emptied, and, after having attained a variable length, pro¬ 
duces terminally a new series of sporangia as already de¬ 
scribed. Occasionally, when the successive formation of 
sporangia has been more than usually rapid, two successively 
discharged masses may unite with one another, as is shown in 
fig. 4, where the contents of the sporangium represented in 
fig. 3 has been discharged and united with the previously dis¬ 
charged mass above it, the two becoming quite indistinguish¬ 
able from one another. 

The successively discharged masses appear to be held in 
place by, and to go through their peculiar movements within, 
a perfectly hyaline gelatinous envelope in which each is dis¬ 
charged. The envelope of the first mass does not appear to 
be broken by the second discharge, and seems to be suffi¬ 
ciently elastic to withstand its pressure until the third dis¬ 
charge takes place, at which moment it is ruptured distally, 
and allows the escape of the zoospores, which are at this mo¬ 
ment fully matured. In this way a series of gelatinous en¬ 
velopes, corresponding to the series of empty sporangia, is 
formed, extending from the edges of the mouth of the first 
sporangium up around the whole series and beyond them to 
include the two lower masses last discharged. The figures 
given in the present connection do not show this envelope, be¬ 
ing drawn from living material in which its character was not 
determined. Stained preparations show it very clearly, how¬ 
ever, and serve to explain the otherwise inexplicable fixity in 
position of the three successively discharged masses. 

At the time when the zoospores are ready to separate and 
make their escape, which usually is not less than half an hour 
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aftei their dischaigc as an unsegmentcd miss, then suilace in 
living material mav be seen to be veiy conspicuously covcicd 
with innumerable ulia, as is lepiesenied in the illustrations, 
and, although this has not been made out satisfactory in liv¬ 
ing material, stained piepaiationsshow that the masses withm 
the gelatinous envelope are similarly ciliate when fust dis¬ 
charged The number of zoospoics developed fiom a single 
mass is usually fout, but is subject to occasional vanation, 
two having been obseivcd in small specimens while in the 
example represented m fig I, the number, originally four, 
has been increased to five by the division into two of one 
which was larger than the rest 

Although resembling some species of Pythium both in its 
sletidei hyphse and prohfeious spotangia, this genus seems to 
be cleaily distinguished from all other Phycomycetes by its 
multiciliate zoospores and their peculiar piocess of foimation 
In fact no other zoospores, except those of Vauchcria among 
the algae, are known to the wnter to possess a similai dis¬ 
position of cilia The fate of the zoospoies after their escape 
was not observed, and the sexual repioduction is as yet un¬ 
known 

Myrioblepharis, nov gen Plate XXX 7 } firs 7-5 — Ily- 
phae slender, spaiingly blanched, bearing terminally zoospor- 
angia becoming many times proliferous and forming an elon¬ 
gate series traversed by the hypha from the successive 
proliferations of which they arise Zoospores very large, 
multiciliate over their whole surface, resulting from the divis¬ 
ion of the contents of the sporangia which make their exit as 
a single ciliated mass surrounded by a gelatinous membianc 
attached to the distal end of the sporangium, the successive 
envelopes, aftei rupturing distally, persistent aiound the series 
of empty spoiangia 

Eyrioblepliaris paradoxa, nov sp — Character of the ge¬ 
nus The contents of the sporangium dividing into two 01 
four (rarely more) zoospores which are earned upward by the 
discharged contents of the two spoiangia subsequently formed 
before making their escape from their inclosing envelope Hy- 
phae slender, flexuous, seldom more than once or twice 
branched, about i Bm long, 4— 5/i in diameter, sometimes glow¬ 
ing through the terminal sporangium of a senes and subse- 
quently producing a new series in a similar fashion Zoospores 
broadly oval or oblong, 20-30ju x 18-20/1 

On submerged sticks with Monoblepharis, etc Weston, 
Mass 

Harvard University 
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Explanation of Plate XXXI. 

Myrioblcpharis paradoxa Thaxter. 

Fig. i. Branched filament, showing a series of six sporangia, the sixth 
just ready to empty itself, its papillate tip hidden by the mass above 
it derived from the fifth sporangium; the contents of the fourth spo¬ 
rangium have divided into five zoospores which escaped immediately 
after the sixth sporangium discharged its contents. 

Fig. 2. A hypha having a series ot eleven sporangia, the eleventh 
half developed, the contents of the ninth borne on that of the tenth, 
and beginning to segment. 

Fig. 3. A condition similar to that represented in fig. 1: the con¬ 
tents of the second sporangium having divided into four zoospores, 
the fourth sporangium just ready to discharge its contents. 

Fig. 4. The same specimen, after the dehiscence of the fourth spo¬ 
rangium, the contents of which have united with those of the third 
while the zoospores derived from the contents of the second are sep¬ 
arating to make their escape. 

Fig. 5. Two zoospores showing the extremes of size observed. 

Gonapodya siliquaformis (Reinsch) Thaxter. 

Fig. 6. Portion of a plant showing elongate segments with two spo¬ 
rangia, one of them empty. 

Fig. 7. Portion of a plant showing typical habit; seven of the spo¬ 
rangia are empty, and two of them are once proliferous. 

Fig. 8, Sporangium, the contents of which have segmented to form 
zoospores, its base connected with a segment by a well defined con¬ 
striction. 

Fig. 9. A sporangium, partly emptied, sessile on its segment, the 
four lower zoospores creeping on the inner surface of the wall. 

Fig. 10. Zoospores showing nucleus and anterior granular mass. 

Gonapodya polymorpha Thaxter. 

Figs. 11-12. Portion of two plants in which the segmented parts are 
borne sub-umbellately on slender hyphse. 

Fig. 13. Proliferous sporangia, borne on hypha, in which the seg¬ 
mentation is almost obsolete. 

Fig. 14. Two sporangia on the same hyphse, illustrating the extreme 
variation in the size of zoospores. 

Fig. 15. Two segments very clearly distinguished, bearing terminally 
a sporangium from which the zoospores are escaping. 

Fig. 16. Thick walled oospore with antheridium found associated 
with the zoosporic form, but not definitely connected with it. 

# %Note.-—F igures 1-5, 8-10, 13-15, are drawn with Zeiss obj. D, oc, 4 . the 
remainder with obj. D, oc. 2. All the figures reduced by photo-lithography. 



Observations on the development of Uncinula spiralis . 1 

B. T. GALLOWAY. 

WITH PLATES XXXII AND XXXIII 

At the meeting of this Association held in Indianapolis in 
1890, the writer presented a note on Uncinula spiralis B. & 
C., calling attention to a number of experiments which es¬ 
tablished the connection between the forms on Vitis and those 
on Ampelopsis. Since presenting the note in question some 
additional studies on the life history of the fungus have been 
made, and while these are not as complete as they might be, 
it is thought desirable to present the results here, especially 
as it is doubtful when further opportunities for work will be 
afforded. 

The fungus in question, commonly called the grape pow¬ 
dery mildew, is widely distributed in this country, occurring 
on various species and varieties of Vitis and also on Ampelopsis 
quinquefolia . In California and elsewhere on the Pacific 
coast the fungus is especially prevalent on varieties of Vitis 
vinifera y and it also attacks these plants in the eastern United 
States when grown out of doors and in greenhouses. What is 
doubtless the same fungus occurs in Europe, where it has long 
been known as Oidium Tuckeri . The native spore form of 
this fungus was wanting, however, for a long time on Euro¬ 
pean vines, and it is only recently that Prillieux 2 has noted 
its occurrence in France. According to Prillieux, the per- 
ithecia found in Europe do not differ materially from those 
occurring in this country, and so far as such evidence goes 
there seems no reason to doubt the statements of Viala, Scrib¬ 
ner, and others* that the forms are identical. The present 
paper is concerned only with the development of the fungus 
in this country, the studies for the most part being made upon 
material from the eastern United States. 

The Uncinula usually becomes sufficiently abundant to be 
•easily found on cultivated varieties of grape, as well as on 
Ampelopsis, early in July. To ward the latter part of August 

*Head before section G, A. A A. S„ Springfield’meeting, August, 1895. 

' Su 5 perith&es de i’Uupmula spiralis ep France et d’ideptit6 de 1’Oidium 
Amencam et de r Oidium Kurop4en. Bull, de la See, Mycologique de France 

253. 1893. 
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and during the months of September and October it may be 
found in an active stage on leaves, fruit, tendrils, and growing 
shoots, covering the same with a whitish, powdery, meal-like 
growth, which has caused it to receive its characteristic name. 
The powdery appearance is due largely to the presence of the 
mycelium and conidia of the fungus, which develop as de¬ 
scribed below. 

Mycelium .—The mycelium consists of thin-walled, nearly 
hyaline, sparingly septate threads, which are very variable in 
thickness, but average from 6 to 7/4 in diameter. The 
threads usually run in all directions, but show a tendency to 
converge at certain points (fig. i), crossing and recrossing 
each other until a more or less thickened mat is formed. Al¬ 
though the mycelium does not become noticeably abundant 
until July, it may be found much earlier by carefully search¬ 
ing vines known to be susceptible to the attacks of the fun¬ 
gus. It occurs on such vines soon after the leaves put out, 
forming more or less rounded patches, which are difficult to 
see without the aid of a hand lens. 

Haustoria .—At numerous points on the mycelial threads, 
more or less lobed swellings are formed (figs. I and 2). These 
are somewhat rounded on the upper side, but next to the leaf 
they are flat, clinging close to the surface. These swellings 
are the haustoria, and from their under side fine thread-like 
projections grow out and into the epidermal cells of the host. 
Once within the cell the end of the haustorial filament swells 
into a bladder-like body (figs. 3 and 4), which is filled with 
granular matter like that in the mycelium. 

Conidia .—At numerous points the mycelial filaments send 
up short threads, which bear the conidial spores. These are 
formed by successive abjunction, from three to twelve being 
frequently found in one chain (figs. 5 and 6). When mature 
the conidia are oblong (the largest diameter being 20 to 30>u 
and the shortest 12 to i8/j), are filled with coarse granulated 
matter, and frequently contain two or more large vacuoles 
(figs. 7 and 8), which become more sharply defined as the 
conidium grows older. The conidia germinate readily in 
moist air or water, sending out one, and sometimes several, 
rather thick germ tubes (figs. 9 and 10), which seldom branch 
unless furnished nutrient material. The production of coni- 
idia continues until late in autumn, when the growth of the 
fungus, as well as that of other vegetation, is checked by 
frosts. 
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Perithetia. —Perithecia, in all stages of development, may 
be found as early as the last of July, occurring in most cases 
rather evenly scattered over the parts covered by the myce¬ 
lium. Owing to the close interweaving of the mycelial fila¬ 
ments, it is difficult to make out clearly the changes which 
take place in the formation of the perithecia. 3 As a rule 
their development begins at the intersection of two or more 
mycelial threads. There is little regularity, however, in the 
matter, and nothing that could be looked upon as a sexual 
act. Usually short branches, with frequent septa (figs. 11 
and 12) grow out from the main hyphae. These twist around 
each other, forming a more or less close weft, globose in 
shape (figs. 13 and 14). At first the bodies are hyaline, but 
they soon show a brown tint and at the same time become 
more globular in shape. With increasing age the evidence 
of the short branches originating from the main hyphse dis¬ 
appears, and later the walls of the peritheciabe come clearly 
defined (figs. 15 and 16). Soon after this there is developed 
from the outer walls of the perithecium eight to thirty ap¬ 
pendages (fig. 16), which are at first hyaline and without 
septa, but later become brown near the base and divided by 
several cross walls. In the mature perithecia (figs. 17 and 18) 
the tips of the appendages are hooked and not unfrequently 
they are branched. The length of the appendages varies 
greatly, the form on Vitis vinifera from the Pacific coast 
(fig. 19) having especially long ones. Within the perithecia 
are found the ovate asci containing the spores. There are 
four to eight, rarely ten, asci in each perithecium, and from 
four to eight spores in each ascus. From studies made of 
imbedded material it appears that the dark-colored wall of 
the perithecium is composed of one or possibly two layers of 
somewhat thick-walled brown cells. Within this there are one 
or more layers of colorless cells (fig. 20a), which in the early 
stages at least fit close around the asci, and in some cases seem 
to extend into the interstices between the latter. These cells 
take stains in the same manner as the asci. In all the material 

9 After many attempts to find satisfactory material for the study of the devel¬ 
opment of the perithecia, the best results were obtained by gently boiling for 
half a minute small fragments of leaves containing fertile hyphae and young 
perithecia in a solution of potassic hydrate. After this treatment the mycelium 
and young and old perithecia easily separate from the leaf and the weft of fila¬ 
ments may be easily floated on a slide, stained, and studied. The most satis¬ 
factory stain found was ordinary red ink diluted with 10 to 25 per cent, of its 
volume of water. 
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studied the perithecia seemed to be flattened on one side, the flat¬ 
tening sometimes amounting to a concavity. In such cases the 
asci were compressed vertically and considerably distorted. 
Doubtless part of the flattening was due to the shrinkage of 
the tissues during imbedding, but some of it was normal. 

One of the principal objects of these studies was to follow 
the development of the fungus during the winter and to de¬ 
termine if possible when and how the ascospores germinated 
and the manner in which the host was infected in spring. It 
was deemed especial^ desirable to germinate the ascospores, 
as the evidence as to how this takes place in the Erysipheae is 
comparatively meager. Leaves of both ampelopsis and vitis 
containing the perithecia of the uncinula were collected in the 
autumn and stored in several ways. Some were placed on 
the ground and covered with stones and boards, while others 
were tied up in cheese cloth sacks and the sacks were then 
thrown on the ground out of doors and tied to stakes in order 
to prevent them from blowing away. This last method was 
found to be most satisfactory, as when the leaves were cov¬ 
ered with boards they rotted so badly that most of the peri¬ 
thecia were lost Frequent examinations were made of de¬ 
bris under vines which had been attacked by the uncinula the 
previous summer. No material of value, however, was ob¬ 
tained in this way, all traces of perithecia disappearing early 
in December. 

The first change of importance in the perithecia was the 
disappearance of the appendages. After December 1st it 
was rare to find a perithecium with all of its appendages in¬ 
tact. The hooked ends are usually the first to break off and 
soon the entire appendage disappears. The asci and spores 
undergo little change until the last of December, when many 
of them are found dead or more or less collapsed. All at¬ 
tempts to germinate the ascospores before January failed, and 
it was only after repeated trials through the months of Feb¬ 
ruary and March that success was attained. 

The perithecia were from time to time removed from the 
leaves which had been exposed to the weather and placed in 
Van Tieghem cells, in the bottom of which was a drop of 
sterile water. Under these conditions the perithecia were 
kept properly moistened and could be examined with the 
microscope at any time. Perithecia collected after January 1st 
34—Vol. XX.—No. 11. 
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and kept in Van Tieghem cells, as described, showed little 
or no change if allowed to remain perfectly quiet. 4 

After standing from a few days to a week or more, however, a 
slight jar was often sufficient to cause the perithecia to rupture 
and the asci and ascospores to escape. When this took place 
probably 8 per cent, of the ascospores collapsed, while the 
remainder either made no change or in the course of three or 
four hours began to send out germ tubes. The following 
case, which differs but little from others observed, illustrates 
the matter under consideration. Perithecia from the open 
ground were placed in Van Tieghem cells on January 7th. 
Twenty days later no change had taken place, the cell hav¬ 
ing been kept free from jars and other disturbances. The cell 
was then placed under the microscope and gently jarred with 
a needle, whereupon one of the perithecia suddenly burst and 
the asci began to escape into the drop of water surrounding 
the mass. The first ascus was violently ejected from the 
perithecium to a distance equal to about twice the length of 
the former. This was immediately followed by a second and 
a third ejected in the same way (fig. 21). The ruptured wall 
of the perithecium then closed and no more asci escaped. In 
coming through the ruptured walls of the perithecium the 
asci were more or less constricted, but they immediately as¬ 
sumed their normal shape as soon as they were entirely free. 
No sooner were the asci free than their spores began to escape 
or else to break up within the ascus. In the former case they 
escaped from the top, side, or bottom in much the same way 
as did the asci, but with less force. A large part of the spores 
burst as soon as they were free from the asci. In bursting 
the spores literally flew to pieces, the walls and contents be¬ 
ing scattered in all directions. Nearly all the spores that 
failed to burst began to send out germ tubes in four or five 
hours, and at the end of twelve hours the tubes (fig. 22) had 
reached a length twice that of the spore or more. From a 
number of observations it appears that the sudden ejection of 
the asci is largely due to the abrupt contraction of the walls 

4 It was not uncommon to find perithecia which had been kept in water send¬ 
ing out long, hyaline filaments from the outer walls. At first it was believed 
that the spores within the asci had germinated and pushed their germ tubes 
through the peritbeexal walls. That this was not the case, however, was 
shown by the fact that when ruptured the asci and spores within were found in 
a normal condition. From the evidence at hand it seems more than likely that 
the mycelial filaments were direct outgrowths from the stroma-like wall of the 
perithecium. This matter, however, requires further study. 
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of the perithecium after being ruptured. The perithecium is 
doubtless filled to the point of bursting, pressure being great¬ 
est just over the apices of the asci. The least disturbance at 
this stage will cause a rupture at the point above noted and 
immediately the asci begin to go in the direction of the least 
resistance. During the passage of the thickest part of the 
ascus (/. e> the top), it moves quite slowly, and at this time 
the ruptured edges of the perithecium are pushed a little fur¬ 
ther apart As soon, however, as the tapering portion of the 
ascus is reached there is a sudden contraction of the more or 
less elastic perithecial walls and in consequence the ascus is 
ejected with considerable force. After April 1st it was diffi¬ 
cult to find perithecia containing spores and before the end 
of the month they had entirely disappeared. A number of at¬ 
tempts were made to infect grape and Ampelopsis leaves 
with ascospores, but the results of this work were in every 
case negative. 

In conclusion I wish to express my thanks to Mr. D, G. 
Fairchild, my former assistant, who made a number of the 
sketches upon which the finished drawings accompanying this 
paper are based, and who also aided me in other ways. 

Division of Vegetable Physiology and Pathology , 

U. S. Department of Agriculture , Washington , D, C. 

Explanation of Plates XXXII and XXXIII. 

Fig. 1. Portion of upper surface of Ampelopsis leaf showing myce- 
lium and haustoria.—Fig. 2. Isolated pieces of mycelium showing up¬ 
per surface of haustoria,—Figs. 3 and 4. Haustoria within the epi¬ 
dermal cells of Ampelopsis quinquefolia .—Figs. 5 and 6. Chains of 
conidia.—Figs. 7 ana 8. Isolated conidia.—Figs. 9 and 10. Germinat¬ 
ing conidia.—Figs. n-17. Development of perithecia on Ampelopsis. 
—Fig. 18. Portion of Ampelopsis leaf showing perithecia in different 
stages of growth.—Fig. 19. Perithecium from leaves of Vitis.—Fig. 20, 
Section of mature perithecium showing asci and colorless cells sur¬ 
rounding them.—Fig. 21. Perithecium which has just burst, showing 
relative position of ejected asci.—Fig. 22. Ascus containing four 
spores, drawn just before the escape of the latter.—Fig. 23. Germi¬ 
nating ascospores. 



Notes from iny herbarium, IV. 


WALTER DEANE. 

My baby flower press. 

I always carry with me on my collecting trips a small press, 
consisting of two pieces of stiff card-board some six by five 
inches in size, filled with small blotters and pressing paper 
which I cut out from my large sheets used in the ordinary 
press. I use strong rubber elastics round the boards, and 
the little press can easily go into the pocket. The object of 
all this is to secure the flowers of many plants in a way almost 
impossible in the large press. It is most important for a 
well-furnished herbarium to be able to show the flower in all 
its details, that the student may have before him, spread out 
as in a printed diagram, the various parts of the flower, with¬ 
out resorting to boiling and dissection in order to find out 
the simplest facts as to number of stamens, position of petals, 
and the like. This my baby press enables me to do. 

I am walking along the railroad track on a sunny morning, 
and I meet a fine specimen of Lactuca leucophma Gray, a spe¬ 
cies of wild lettuce, its small purple heads of flowers broadly 
expanded to receive the warmth of the beautiful sun. How 
quickly those flower-heads will close and wither when the 
plant is picked! Even if put into the press on the spot, the flow¬ 
ers are apt to close and make a sorry show, for they are small 
and the stems of the plants prevent their receiving the needed 
pressure to keep them open. How many herbaria can show 
the open flowers of such species of the Liguliflorae as Lamp - 
sana communis L., the nipple-wort, Krigia Virginica Willd., 
the dwarf dandelion, Sonchus oleraccus L., the common sow¬ 
thistle; and the like? This, however, can easily be done. 
When collecting the plant, pick off separate flowers and put 
them into the baby press, and, as you put the paper over 
them, hold them so that they will press wide open. Noth¬ 
ing is simpler. I find that there is no need of changing the 
blotters, since the flowers dry just as well without. In the 
case of such flowers as the fringed gentian, Gcntiana crinita 
FroeL, I section the corolla and press it open. This shows 
the appendages at the sinuses, so important a character in 
this genus. 

A complete diagram of a flower is a most interesting fea¬ 
ture to display, especially in the case of so curiously con¬ 
structed a flower as Sarracenia purpurea L., the pitcher plant. 
Remove carefully all the parts, the three bracts, the sepals, 
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the petals, the umbrella-shaped top of the style with its stig- 
matic rays, and then make a cross section of the ovary and 
keep the fringe of stamens on with it. Press all these and 
either mount them on the sheet or put them in a paper 
pocket. I use both of these methods in my own herbarium. 
If the separate flowers belong to the same plant on the sheet 
with them, I always signify the fact by writing on the pocket, 
“From this specimen.” This lends greater value to the plant 
in question. Sometimes one is obliged to take flowers from 
adjoining plants. In Sagina procumbens L., the pearlwort, 
my little press enables me to show clearly the minute petals, 
while my finest specimens of the flowers of the exquisite little 
Arenaria Groenlandica Spreng., the mountain sandwort, are 
those clapped into the baby press in a rain storm on the sum¬ 
mit of Mt. Monadnock, N, H. Their wetting seemed to 
give them additional freshness, and the plants were so small 
that I put them into the little press entire. 

I spent part of the summer of 1887 at York Harbor, Maine. 
My attention was naturally attracted especially to the sea¬ 
side plants, and none interested me more than the eel grass, 
Zostera marina L. The inlets at the mouth of the York 
river were full of it, and the surface of the water was covered 
with the long ribbon-like leaves. The inflorescence is most 
beautifully adapted to the environment of the plant in the 
water. It must be seen in the fresh state to be appreciated. 
The narrow spadix, some two inches in length, is enclosed tight¬ 
ly in a delicate spathe, and at the time of flowering the ovaries 
thrust their exquisitely beautiful two-forked styles between 
the clasping edges of the spathe into the water, to receive 
from some other plant the pollen which has worked its way 
out from its home to assist in the great work of propagation. 
My baby press came to my aid in showing this inflorescence 
to the best advantage. I cut off a large number of the inflo¬ 
rescences and pressed them in various ways, with the spathe 
enclosing the spadix or opened so as to show the flowers in 
their natural position; I also drew the spadix out from the 
spathe, leaving it attached and allowing the spathe to close 
again. So now I have the plant complete, from rootstock to 
seed. One pocket contains drawings of the inflorescence, 
others contain the specimens made in my little press, and 
others still, the fruit collected at various places. I was even 
induced in this case to put specimens of the inflorescence into 
a small bottle of alcohol, and, as I look at them now, the 
ovaries are still vainly extending their finely forked style, as 
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when they left their briny home eight years ago, and the 
thread-like pollen is floating about, the whole telling the won¬ 
derful story of cross pollination in one of its thousand ways 
of adapting means to an end. 

The most difficult task I ever gave my baby press was to 
prepare me a perfect diagram of the flower of a xyris. I 
think I may say that it is literally impossible to show the de¬ 
tails of this flower in any other way. It is a poor withered 
blot in any pressed specimen of the plant. On August 9, 
1SS8, I collected some fine specimens of Xyris Caroliniana 
Walt., the yellow-eyed grass, in Grassy Pond, Acton, Mass. 
The flowers were very beautiful as I gathered the plants. I 
had never realized that the xyris had a blossom with such 
exquisitely yellow petals. My herbarium showed nothing 
like it. Even when I put the specimen immediately into 
press, the hard scaly head allowed the blossom to wither. 
The operation of dissecting the flower was too delicate and 
too long a process to perform in the field, so I took home 
several flower heads in addition to my other specimens. I 
put them into a vase of water to get fresh blossoms in the 
morning. Sure enough when I visited them, a flower was 
slowly pushing its way up from behind its bract, and I saw, 
to my joy, that the flower was pushing ahead of it the ante¬ 
rior sepal which encloses the corolla, and falls as the blossom 
opens. How often had I read these words in the Gray Man¬ 
ual, “enwrapping the corolla in the bud and deciduous with 
it." Now I saw the performance for myself. As the flower 
opened, the sepal fell, and I caught it on the fly. Then, 
working under a lens, I dissected the flower and put into my 
baby press the three sepals, three petals with their inserted 
stamens, and the ovary with its three-cleft style. Attached 
to the base of the ovary are the three thread-like sterile fila¬ 
ments, beautifully cleft and bearded at the apex. I after¬ 
wards mounted them in diagrammatic form on a bit of white 
paper, and they are now in a pocket on one of my herbarium 
sheets, ready and anxious for inspection. 

A pressed specimen of Trapa natans L., the water-chestnut, 
can hardly show the small white ephemeral flower in the cen¬ 
ter of the rosette of leaves. The press enabled me to do it, 
as I collected the plant on the Concord river in Concord, 
Mass. It is an introduction from Europe and has been in 
the river for years, thoroughly established and keeping com¬ 
pany with Marsiha qttadrifoha L., which is so abundant as 
to impede the oars as you row through it. 
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On a short visit to York Harbor, Maine, July 15, 1893, I 
took no press with me, for social duties made collecting out 
of the question. Walking along the cliffs with some friends, 
I noted the man}' plants about me, with the inward satisfac¬ 
tion that they were all duplicated in my herbarium. That 
feeling is always one of great gratification to me. Presently 
we reached a spot where we stopped to rest It was close 
to the breaking waves and some ten feet above them, and as 
we sat down to enjoy the view, I noticed in the fine sand, 
which filled a shallow spot on the rock, some ver) r small 
plants with purple flowers. The little fellows averaged an 
inch in height and covered the space of about a square yard. 
I confess that for a moment I was puzzled, for I did not ex¬ 
pect to find such minute specimens of Lythrum Hyssopifolia 
L., the loosestrife. “Starve a plant/’ said Dr. Asa Gray to 
me once, “and it will flower immediately.” This was when 
I showed him some seedling Bidens cernita L., the bur mari¬ 
gold, flowering half an inch above the cotyledons. I gath¬ 
ered them floating on a pond. Starved they were most cer¬ 
tainly, and so was my loosestrife in the sand. An impro¬ 
vised baby press secured for me plenty of specimens. Con¬ 
trary to the ordinary description of the species the flowers 
were very conspicuous. Indeed it was this that attracted 
my attention. The little roots had worked their way down 
an inch or two into the sand in search of the much needed 
moisture. On the following Aug. 13th, I received from my 
friend, who was spending the summer at York Harbor, per¬ 
fect fruiting specimens of the plant from the same spot. The 
fruit was well developed, though the plants had not increased 
in size a bit. Fortunately the rains had given them moisure 
enough to sustain life. In fact for several days the little 
plants were entirely under water. My herbarium specimens 
of this species show the plant to vary in height from six to 
twenty inches. 

I do not toll these little incidents, so interesting to me, to 
claim any credit. Far from it. Perhaps many others do the 
same things too. It is open to all who will take the trouble, 
and if the account of what I am doing will stimulate any col¬ 
lector to do the same, I know that it will give added zest to 
his work, and will enrich his herbarium with material which 
he cannot get in any other waj r . 

Cambridge , Mass. 



Noteworthy anatomical and physiological researches. 

Root-tubercles on Ailanthus . 1 

The tumors upon roots of phanerogams have been studied 
extensively during the last decade. To the list of plants 
known to possess root-tubercles we can now add Ailanthus. 
Upon the roots of a tree of A. glandulosa cultivated in the 
botanical garden of Erlangen, Ernst Andrese discovered nu¬ 
merous tubercles. These tubercles were outgrowths of very 
irregular shapes, varying from 5 to 40”“ in diameter and were 
most frequently grown together in clumps of three or more. 
The surface of the tubercles was scabrous, almost warty. 
One root showed a peculiar development of not only a num¬ 
ber of these tubercles, but also an innumerable mass of 
lateral roots, all of which were of the same thickness and ap¬ 
proximately of the same age. These roots were tangled up 
and more or less grown together, reminding one of some 
coarse fungus mycelium. 

Two questions arise in regard to the origin of the tubercles: 
are they due to parasitic organisms, or merely to mechanical 
influences, disturbances in the functions of nutrition, etc. ? 
The author bases his reply to these questions upon the results 
of a very careful anatomical study of the roots and the 
tubercles. 

He describes minutely the structure of the various forms of 
tubercles. An old tubercle shows distinctly the original 
structure of the root, although the deformation is often so great 
that longitudinal and transverse sections are almost alike. This 
is seemingly due to the fact that the growing-points of new 
roots and root-shoots develop in almost any direction, and so the 
tubercle obtains its roundish shape. Most of these rudiment¬ 
ary roots and shoots do not develop any further. Sometimes, 
however, they grow so as to form lateral tubercles, but most 
often they constitute the warty mass which characterizes the 
surface of the tubercles. 

Some fungi were observed by an examination of the struct¬ 
ure of the tubercles. They were supposed to belong to the 

I Emst Andreae: Ueber abnorme Wnrzelanschwellnngea bei Ailanthus gland- 
ulasts. Inang diss. Erlangen 1894. 
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Pyrenomycetes, but they were found in a very imperfect con¬ 
dition. Their occurrence was always merely local; they did 
not penetrate the entire tubercle, and the mycelium seemed 
constantly to decrease in size towards the center of the 
tubercle. Another fact observed was that the fungi only oc¬ 
curred in degenerated or decayed parts of the roots and tu¬ 
bercles. From this fact we might conclude that the fungi 
were saprophytic in nature, and had nothing to do with the 
malformation of the roots. 

Comparing these tubercles with similiar ones on the roots 
of other plants, the author considers them to be nearly 
identical with those which Brunchorst described from 
Cratcegns prunifolia. 2 The cause of their formation may be 
sought in purely external conditions, such as a sudden change 
in the nutrition of the plant or in some mechanical obstruc¬ 
tion. In the present case it was found that the development 
of the tubercles was especially frequent whenever the roots 
struck sterile layers of sand, and they were thus at once de¬ 
prived of their usual nourishment.— Theo. Holm. 

Studies upon galls. 3 

Pliny was the first to use the word gall (galla) as a name 
for these well-known outgrowths upon plants. The word has 
since been used for any pathological formation which appears 
as a thickening or swelling, and which is caused by insects, 
spiders, or fungi. The injury may, however, be of quite a 
varied character, and botanical terminology gives a large 
number of terms for distinguishing between the various forms, 
under which parasitism or pseudo-parasitism may occur. 

Vuillemin 4 for instance has proposed the terms “antibiosis” 
and “symbiosis,” according as the interference is oris not 
injurious to the host. But while this writer considers para¬ 
sitism as intermediate between anti- and sym-biosis, Sarauw 5 
uses parasitism as embracing all the various forms of anti- 
and sym-biosis. 

The result of an antibiosis is probably always the develop- 

3 Brunchorst: Ueber einige Wurzelanschwellungen iasbesondere bei Alnus 
und den El<zagnacecn . Untersuch. ini bot Inst Tubingen 1885-88 

3 Kustenmacber, Max* Beitrage zur Kenntniss »der Gallenbildungen mit Be- 
riicksichtigung des Gerbstoffes Pringsbeim’s Jahrb f wiss.Bot 26 : — 1S94 

4 Vuillemin, Paul* Antibiose et symbiose. Assoc, francaise pour l'avanc. des 
sciences 18 : —. 1889. 

5 Sarauw, Georg F L.: Rodsymbiose og Mykorrbizer, Bot Tidsskrift. 18 ’ 
—. 1893. 
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ment of a gall, which, however, may show a marked differ¬ 
ence in its exterior aspect and internal structure. 

The cynips-gall may be taken as a good example. It is often 
globular and the anatomical structure shows the differentiation 
of two or more (frequently of three) concentric layers as fol¬ 
lows: i. The parenchymatic outer layer with epidermis, which 
contains tannin, and may therefore be called the tannin-layer. 
The cells of this tissue are mostly arranged radially. 2. The 
protective layer, Frank’s “Schutzschicht” and Lacaze-Duthier's 
“couche protectrice,” which most often consists of sclereids. 
3. The inner or nutritive layer, Lacaze-Duthier’s “couche 
alimentaire,” which is composed of thin-walled parenchyma, 
the cells of which are frequently provided with large pores. 
This tissue contains an emulsion of oil, sugar and albumen; 
it is often very loose and shows large intercellular spaces. 
These layers are, however, not observable in all forms of 
galls; they are, according to the author, especially character¬ 
istic of the cynips-gall. 

But if we consider galls in general, the author makes the 
following statements: 1. Vegetable tissues become devel¬ 
oped, which enclose the animal embryos or fungus spores; or 
else the existing tissues become utilized for the enclosure or 
covering of these embryos or spores. 2. These tissues de¬ 
velop a nutritive layer. 

The nutritive layer develops from its inner epidermis round¬ 
ish sacs or long papillose hairs, or the cells may possess only 
pores, through which the nutritive materials can pass and be¬ 
come utilized by the larva. It would appear that vegetable 
galls might be produced artificially with the same success as 
has been done with the common fresh water mussel, where the 
introduction of a mustard seed developed a pearl. This does 
not seem to be the case, however, according to numerous ex¬ 
periments made by the author. The following substances 
were tried on plants: formic acid, acetic acid, tincture of can- 
tharides, croton oil, mustard oil, lactic acid, potassium iodide, 
iodine, lead acetate, suet, albumen, yeast, and sugar. The 
injections were made by means of a horn pin, with which the 
author punctured the midrib of leaves or young shoots, and 
subsequently introduced the solutions through capillary glass 
tubes. He finally introduced a small piece of black mustard 
seed and covered the opening with court plaster. The result 
was, however, negative in all instances. Similar experiments 
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have also been made by Beyerinck, 6 who inoculated young 
leaves of Salix purpurea with the contents of the vesicle of 
Ncmatus viminalis y but without being able to produce the 
corresponding nematus-gall. One result was gained, how¬ 
ever, which also confirms the correctness of Beyerinck’s ob¬ 
servations, viz., that neither the puncture itself nor the irri¬ 
tation which it causes to the plant is the real cause of the 
development of the gall, but that the larva of the animal or 
the fungus spore is the factor which produces the gall. It is, 
therefore, not difficult to prevent the development of a gall, 
and this can be done by killing the larva before the gall has 
reached its full size. 

The author gives the history of the development of a num¬ 
ber of galls from various species of wild roses, oaks, etc., 
and a systematic classification of the galls. This classifica¬ 
tion depends upon whether the galls are free or immersed in 
the plant; whether they contain one or more embryos; and 
according to the host, whether this belongs to the angio- 
sperms, the conifers or the ferns. The occurrence of tannin 
in the galls is discussed at length, and there are many other 
points of interest in the work, so that it forms a welcome 
contribution to the study of vegetable galls in general.— 
Theo. Holm. 

The combined effects of geotropism and heliotropism . 7 

Dr. Czapek has recently obtained some valuable conclu¬ 
sions as to the interlocking effect of light and gravity stimuli. 
He finds that plants which are placed horizontally (for 60-70 
minutes) until they have begun an upward geotropic curva¬ 
ture, when placed in an erect position and given a light stim¬ 
ulus on the previously lower side, will react to the light in 
exactly the same time as a control plant which has been 
standing upright meanwhile. On the other hand plants which 
were first given a heliotropic stimulus were greatly delayed in 
their reactions to a geotropic stimulus given later in an op¬ 
posite direction. In the extension of the experiments plants 
were subjected to these two stimuli in every position from 

8 Beyerinck, M W : Beobacbtungen liber die ersten Entmckelungsphasen 
einiger Cynipidengallen Amsterdam 18&2. Also: Ueber das Cecidium von 
Ntmatus Cap?ere auf Salix cimygdalina. Bot Zeit 46 : 1-11.17-2S 1S88, 

7 F. Czapek, Ueber Zusammenwirken von Heliotropismus und Geotropismus. 
Aus d Sitzungsber, d. kaiserl. Akademie d. Wiss. i. Wien matb.-natnrw. Classe 
4 1 :—. Mr 1895. 
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vertically upright to a directly inverted, and it was found that 
the law of the “angle of incidence” of light does not hold 
when the light is given from below the horizontal. Further 
“that when an orthotropic organ is acted upon by two oppos¬ 
ing stimuli, the resultant curvature will depend not only on 
the relative force of the stimuli but also on the position of the 
organ.” The results of Dr. Czapek’s work form an important 
addition to those which oppose the theory of * ‘specific energy” 
of Johannes Miiller which is upheld by Sachs and which forms 
the basis of Noll’s speculations in his Heterogene Induktion. 
Incidentally, the prevalent views concerning plagiotropic or¬ 
gans are placed open to question.—D. T. Mac Dougal. 



BRIEFER ARTICLES. 


Distribution of tlie Eusbian thistle in Sortli America.—During the 
past thirty years the Russian thistle, Salsola kali 1/agus, has been in¬ 
troduced over a wider range and hab covered the infested territory 
more thoroughly than any other weed in America has ever done in 
the same length of time. Prickly lettuce, Lactaca Sta?iola , has a lec- 
ord for rapid distribution which approaches that of the Russian thistle 
but the prickly lettuce was introduced as early as 1863, while the Rus¬ 
sian thistle was not here until ten \ears later. Even the Canada 
thistle which was abundant enough in Vermont a century ago to be 
proscribed by law as a noxious weed, has not m a hundred >ears cov¬ 
ered much more ground than is now occupied by the Russian thistle. 
The data being collected regaiding the rapid distribution of this 
weed will form an interesting chapter in the history of weeds in this 
country. 



as indicated by the reports received at the Department of Agriculture 
during the past three years, corrected to October 30, 1893* If the 
plant has been discovered in any locality not indicated on the map, the 
undersigned would be glad to receive a report of it; and, if in any local¬ 
ity there indicated the plants have been exterminated, a report of the 
fact would be doubly acceptable.— Lyster H. Dewey, Washington , D. C 

LS OI 3 
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Observations upon the dissemination of seeds.—In the fall of 1894 
working as a student in Cornell University upon the dissemination of 
plants, I made a few rather interesting measurements, showing with 
some definiteness the effectiveness of certain adaptations. 

My apparatus was very simple, two sheets of white cheese cloth, 
nine by twelve feet, to spread beside the plants and make the fall¬ 
ing seeds more readily distinguishable, and a tape line for the measure¬ 
ments. 

I worked first with two bushes of Hamamelis Virginica standing 
close together. They were about eight feet high, and had branches 
extending about four feet out from the mam stem. Most of the cap¬ 
sules had been split across by previous frosts, and, on the clear Octo¬ 
ber day of my observations, were opening as they dried. Apparently 
the inner woody layer of the capsule curves inward in drying, produc¬ 
ing pressure upon the tapeiing ends of the polished seeds that is 
finally great enough to overcome resistance, when the seeds are shot 
away with considerable violence. In the case in question, shooting of 
the seeds began a little before one o’clock, continuing with increasing 
activity up to nearly five, and then diminishing in frequency until sun¬ 
set. In this time upon the sheets, stretching as they did seventeen 
feet from the main stems of the bushes, and covering an area from 
nine to twelve feet wide, about one-fifth of a circle of the same radius, 
there fell no less than 153 seeds, of which a number were within four 
or five feet of the stems, many more at the extreme limit of the sheet, 
seventeen feet, but the largest number at a distance of about ten feet. 
How much farther they may have gone it is impossible to say, but one 
naturally infers from the numbers at the extreme limit of the sheet 
that some did go further. The distance travelled by the seed is 
doubtless dependent in large measure on the angle of the expelling 
capsule, plainly being greatest where that is forty-five degrees above 
the horizon, and the smallest when the pod is perpendicular. I am 
planning to make further measurements in the near future upon 
hamamelis and upon other plants which sling their seeds or fruits 
through their own mechanism; e. g., impatiens, oxalis, and others. 

My other observations were made upon plants with upright or as¬ 
cending pods opening only at the apex, a condition precluding the pos¬ 
sibility of direct fall from the capsule to the ground, and rendering 
necessary a swaying motion of the plant and a consequent throw of the 
seed for its escape. 

A plant of (Enothera biennis , twenty-one inches high with the lowest 
pods six inches from the ground, showed the following results in a 
light intermittent breeze of a late October day; At one observation 
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sixteen seeds were scattered toward the wind, the nearest at two 
inches, and with twelve between thirty-five and forty-three inches; 
and thirty went with the wind from eight to forty-seven inches away. 
Later the nearest were a few at four inches and more than sixty were 
scattered between twenty-three and thirty-six inches. Other observa¬ 
tions taken at the same time on seeds of verbascum, dipsacus, and 
polanisia while less definite were nevertheless of the same general 
significance. Later observations on a new oenothera plant thirty inches 
high and with lowest pods eleven inches from the ground, extending 
over a longer period and with stronger winds, showed at one time the 
nearest seed alone at twenty-two and one-half inches from the plant 
stem, and upwards of 160 scattered over the sheet, being very numer¬ 
ous at the extreme limit, thirteen feet At another time they were 
found in large numbers from four feet to the extreme limit. 

During the same period observations upon Datura Stramonium with 
its erect prickly capsules and large pitted seeds gave the following re¬ 
sults: one seed at five feet, one at four, and one at four and one-half; 
later one at one foot, twenty-two from two and one-half to seven and 
one-half feet; still later, fourteen scattered from twenty inches to ten 
feet, with perhaps the majority at about six feet. This plant was 
forty-four inches high with its lowest pods twenty-seven inches from 
the ground. 

Thus, this modification is seen to be very effective. Its importance 
is realized when one notes that in the Cayuga flora seventy-five genera 
are so disseminated. These genera are scattered through widely sep¬ 
arated families from the Juncacese to the Lobeliacete being especially 
abundant among the Scrophulariacese and the Caryophyllaceae and 
quite numerous also in the Ranunculaceae and Ericaceae. Further¬ 
more other modifications with similar effects occur; upright heads, the 
achenes often provided with embracing chaff, drooping pods opening 
only at the base, and persistent ascending calyx and bracts opening 
only upward.— Margaret Fursman Boynton. 

Some western weeds, and alien weeds in the west.—A paper by 
Prof. L. H. Pammel, in a volume of the Proc. Iowa Acad. Sci., leads 
me to offer a few remarks. Prof. Pammel discusses in detail the dis¬ 
tribution of certain weeds, and points out how little has been done to 
record the spread of introduced plants in this country. Two of the 
species thus discussed are Solamm rostratum and Carolinense . The 
latter species is not cited from Colorado or New Mexico, nor had 
I ever seen it in these regions, until this year I gathered it in 
an orchard at Albuquerque, N. M. The case of S. rostratum is widely 
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different, since it is a native of the west Yet the only New Mex¬ 
ico record is one of Fendler, 1847! Prof. E. 0 . Wooton has found it 
at Riley’s Ranch, on the west side of the Organ Mts., N. M., and I 
have observed it at Santa F£; thus in New Mexico wc get a vertical 
range of 2,ooo ft , viz., from 5,000 to 7,000. In Arizona Prof. Wooton 
found it at the Hardy water tank, eight miles east of Winslow; and 
this is actually the first specific locality in that territory, according to 
Mr. Pammel’s account. This is also apparently the most western lo¬ 
cality on record, as it is not reported from California, and was not 
found by the Death valley expedition. The first time I ever found 
S. rosttatim was at Oxford, Furnas co., Nebraska, in July, 1887. In 
Colorado, while it is common on the plains at the eastern foot of the 
mountains, at least from Denver to La Junta (where I found it this 
year), it does not ascend into the mid-alpine zone. There is another 
Solanum which shares with S. rostratum the credit (or discredit) of be¬ 
ing the original food of the Colorado potato-beetle, namely, S. elceag- 
nifolium. This is in New Mexico a species of the upper and middle 
Sonoran zones, going up the Rio Grande valley, to my knowledge, 
from El Paso to Bernalillo, m great abundance. It does not occur in 
the Transition, at Santa F£, except that this year I found there a 
single patch of it, growing vigorously. The characteristic species of 
Solanum at Santa F£ are S. Jamesii and S. triftontm , the former espe¬ 
cially abundant. S. Jamesii I have never observed in Colorado, but 
S. triflorum is the common species of the mid-alpine zone, in Wet 
mountain valley. 

At Santa Fe one finds many European weeds. It is probable that 
their presence is mainly due to the zeal with which the late Arch¬ 
bishop Lamy imported plants from France, the weeds coming acci¬ 
dentally with them. I found Senccio vulgaris quite abundant, also 
Son elms oleraceus and Plantago major . Erodium cicutarium was found, 
and plenty of a dock which appears to be nothing but Rumex ohtusi - 
folius. There is also a large purple flowered Tragopogon in quantity; 
it can only be T. porrifolius , I assume. Finally, I was quite pleased 
to come across a good patch of Convolvulus arvensis. —T. D. A. Cock¬ 
erell, Agric, Exper. Station , Las Cruces , New Mexico . 



CURRENT LITERATURE. 

The Kew Index. 

The completion of this great work deserves special recognition, al¬ 
though the previous parts have been already noticed in this journal. 
It is difficult to overestimate its value to all those who deal with the 
names of flowering plants, and associated as it is with the name of 
Darwin,- it becomes another proof of his sagacity. Drs. Hooker and 
Jackson and the staff at Kew are to be congratulated upon its prompt 
appearance, as well as upon its contents. With its 1,300 large closely 
printed pages of three columns each, it suggests an amount of work that 
is fairly appalling, and that could only have been accomplished within 
reasonable time with such force and material as are to be had at Kew. 
First appearing in 1893 it is a completed work in 1895, and hence is 
one of the few large works that is practically synchronous throughout. 
Botanists have already consulted it too extensively to need informa¬ 
tion as to its plan and purpose. The title page suggests that it is an 
‘•index to the names and authorities of all known flowering plants and 
their countries,” with 1885 as the most recent date. In so vast a work 
it is impossible to avoid oversights and mistakes. It is only a wonder 
that they are not more numerous. Monographers will occasionally 
find that the reference cited is not the original one, but it usually 
takes a monographer to discover that. 

There is one feature that we could wish had been different, and that 
is the matter of synonymy. A work of such great extent can not pre¬ 
tend to have made a monographic study of its whole field, and, there¬ 
fore, much of the synonymy must be uncertain. We do not doubt that 
there is great familiarity with all plant groups at Kew, but in such a 
tremendous bibliography as the Index indicates, many of the expres¬ 
sions of opinion must have been “off-hand.” It has seemed to us 
that if the Index had been a simple list of plant names, with no indi¬ 
cations of synonymy, it would have been a fairer representation of the 
real value of the work. All questions of identity and of nomencla¬ 
ture might as well have been avoided, and the book made a record of 
fact rather than opinion. As it is, one can not be sure of the synon¬ 
ymy without investigation; and, if investigation be needed, what is the 
special value of the synonymy except by way of suggestion? This, if 
rightly understood, however, does not interfere in the least with the 
usefulness of the book, and botanists are under large obligation, as 
they have ever been, to Kew and Mr. Darwin. 

[ 5 ° 5 l 


35 —Vol. XX. —No. 11, 



506 The Botanical Gazette . [November, 

The Synoptical Flora of North America. 

When in the year 1878 Dr. Asa Gray’s Synoptical Flora began 
to appear, botanists the world over hoped that the distinguished 
author would be permitted to complete it in a few years. In this way 
his vast experience with North American plants could be brought to 
the aid of subsequent botanists. The gamopetalous orders after Com- 
positse were the first to appear; then in 1884 the remaining gamope- 
talous orders. In 1886 a revision of these two parts, representing all 
our Gamopetalse, was issued by the Smithsonian Institution. Ever 
since this has been the only part of our flora presented with any com¬ 
pleteness, although monographs here and there have helped us out. 
The polypetalous orders were next attacked, and at Dr. Gray’s death 
he had the work fairly outlined to the Legurmnosce. Certain large 
groups had been deferred, and these Dr. Watson was working upon 
at his death, in 1892. Now, seventeen years after the appearance of 
volume II, part I, the first fascicle of volume I, part I, has appeared, 1 
under the editorship of Dr, Robinson, the third editor. 

Dr. Robinson’s task was a difficult one, for not only was he called 
upon to continue the work of our greatest systematist with work of 
reasonably equal quality, but he was compelled also to adopt a style 
of presentation not his own. It can be said without reserve that he 
has succeeded admirably, and that tbe part before us is a worthy com¬ 
panion of those we have already had. Recent questions of nomen¬ 
clature cut no figure in a work whose mould was cast twenty years 
ago, while its great body of facts comes to us as the really desirable 
thing after all. The reviewer cannot but remember that Dr. Gray 
was a very progressive man, and is inclined to think that his successors 
have been handicapped by a rigid tradition. 

Among the seventeen orders presented, interest naturally centers 
about the two largest, Ranunculaceae and Cruciferce, the former being 
the work of Dr. Gray, the latter the joint work of Drs. Watson and Rob¬ 
inson. An excellent editorial feature is found in the numerous foot¬ 
notes giving supplementary references and information. The greatest 
pains have been taken to properly credit everything, all the recent 
species interpolated in the original manuscripts of Drs. Gray and 
Watson being indicated. In fact the whole work gives abundant evi¬ 
dence of the most painstaking care, and if anything pertinent has 
escaped mention it is certainly because it has escaped notice. It is 
out of the question to comment upon the numerous new forms de - 

. 1 Watson, Sbreno; and Robinson, Benjamin Lincoln: Synop¬ 

tical Flora of North America, Vol. I, Part I, Fascicle 1. Polypetalse from the 
Ranunculace® to the Frank eniaceae. American Book Co., New York, Cincin¬ 
nati, and Chicago. Issued October 10, 1895. 
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scribed and the numerous opinions expressed in such a work. It will 
soon be in the hands of all working botanists, and it is sufficient to 
say that it is worthy of its predecessors. The history of this work, as 
of all extensive works undertaken by a single man, emphasizes the 
fact that although there may be a gain in uniformity, there is certainly 
a great loss in timeliness, and that such works are usually abandoned 
before completion. It is generally too difficult an undertaking, when 
one considers the extremely rapid evolution of botanical science, to 
profitably complete in uniform style a work which has been begun in 
a preceding generation. Now that we have seen the quality of Dr. 
Robinson's work we wish, as we have done for seventeen years, that 
some plan could be devised by which its completion could be 
hastened. 

Saee&rtlo’s Sylloge Fungoriun. 

Another massive volume has now been added to the monumental 
work by Professor Saccardo 1 enumerating all described species of 
fungi. Ten volumes have previously been published, embracing de¬ 
scriptions of 38,163 species, to which the present volume adds 4,220 
species. Of these 1,165 are North American fungi, chiefly new 
species published since June, 1892, an average of nearly 400 per 
year. They comprise Hymenomycetes, 118; Gasteromycetes, 14; 
Uredineae, 92; Ustilagineae, 17; Phycomycetes, n; Pyrenomycetes, 
388; Discomycetes, 101; Laboulbeniaceae, 88; Saccharomycetes, 5; 
Myxobacteriacese, 9; Myxomycetes, 24; Sphaeropsidese, 233; Meian- 
conieae, 68; Hyphomycetes, 44; Fossil Fungi, 3. The very rapid 
increase in the number of known fungi makes such a publication as 
the Sylloge one of great value to every working mycologist. This list 
of more than four thousand species is almost entirely the product of 
the botanical activity of only the last three years, and there is no like¬ 
lihood of diminution for some time to come. The diversity in the 
methods and places of publication is astonishingly wide, and the neces¬ 
sity of such a work to one who desires to keep abreast of the myco- 
logic literature is evident at a glance. To mention but a single illus¬ 
tration: of the ninety-two species of Uredinese cited from North Amer¬ 
ica, the original descriptions are published in twelve different periodi¬ 
cals, four of which are foreign. Other orders and regions might 
furnish even more conspicuous evidences of the indispensable char¬ 
acter of the work. 

1 Saccardo l P. A.: Sylloge fungorum omnium hucusque cognitorum. Sup- 
plementum universale. Pars III. Adjectus est index operis universalis. Vol. 
XL PatavLi, July 1S95. Roy, 8vo. 753 pp. 48 francs. 
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Handbook of British Fungi. 

The modernization of Cooke's Handbook has reached the fourth 
volume. Although at first promised in three volumes, the enumera¬ 
tion has not yet been completed with a fourth one. The first two vol¬ 
umes have already been noticed. 1 

The two volumes 3 before us closely resemble the previous ones in 
their make up, with possibly some improvement in the execution of 
the illustrations. 

The first two volumes with 268 pages of the third volume disposed 
of the Basidiomycetes. The remainder of the third volume treats 
of the Hyphomycetes; and the fourth volume takes up a portion of the 
Ascomycetes. There yet remain the Pyrenomycetes, Tuberaceae (both 
in the table of contents of the fourth volume, but not otherwise ap¬ 
pearing in it), Uredinese, Ustilaginese, Saccharomycetes, Myxomycetes, 
Phycomycetes, and some others, which together form about 38 per 
cent, of the contents of Cooke's Handbook . It looks very much as if 
two more volumes, at least, will be required to describe the remainder 
of the British fungus-flora. It is much to be hoped that the work will 
be continued until completed. 

Much labor has been expended in the examination of type speci¬ 
mens, the augmentation and correction of the diagnoses, and the addi¬ 
tion of spore measurements. Of the nomenclature it only need be 
said that about the expected number of changes occur, without any 
apparent attempt to adopt the radical methods which have recently 
come into vogue. A critical examination into the value of the new 
species and genera 3 and the shifting of the old ones would lead us too 
far. 

The work is a welcome and valuable one as it stands, but it will be 
rendered far more useful if a general synopsis of the groups and a 
universal index are provided with the last volume. 

Minor Notices. 

A carefully prepared catalogue of varieties of wheat was issued 
in 1850 by the distinguished Louis L. de Vilmorin, based upon ma¬ 
terial which had been in process of collection for twenty years or 
more. This collection has continued to grow, and in 1889 a new cat- 
alogue was issued by the eminent Henry L. de Vilmorin, and now a 

M8; 31, 240. 1893. 

2 Massee, George, British fungus-flora; a classified textbook of mycology. 
Loudon, Geo. Bell & Sons. * Vol. Ill, 1893. Si® pp< Vol. IV, 1895. 522 pp. 
12 mo. 

5 Cl Bot. Gaz. 20 : 431. 1895. 
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second edition of the same is published. 1 2 It will prove of great ser¬ 
vice to students of wheat, both from the standpoint of the botanist 
and the cultivator. The finely engraved plates show heads of many 
varieties full size. 

The annual volume from the U. S. Department of Agriculture* 
has taken on a new and greatly improved form. The report covering 
the year 1894 makes a volume of 608 pages well illustrated and printed, 
and attractively bound. The subject matter has also been put into a 
more pleasing form, and the quality carefully considered. It is a vol¬ 
ume of information on important subjects, and probably the most 
valuable one ever issued by the Department. If this high standard is 
maintained (there is a promise that it will be raised), the questionable 
reputation of the annual volume must shortly give place to a well 
grounded esteem. 

Those interested in the cultivation of greenhouse and window 
plants will find an excellent little book on the subject, just issued by 
Macmillan & Co. It is entitled ‘‘Greenhouse and window plants,” 
by Charles Collins, and is sold for 40 cents. The excellent directions 
for the construction and management of greenhouses will be of great 
service also to departments of botany desiring such facilities. 

A handbook of grasses, by William Hutchinson, has been issued, 3 
whose purpose is to popularize the study of that group. The British 
species are presented, with the aid of small woodcuts, preceding 
which there is a general discussion of structure of grasses. The 
groups are arranged for the convenience of field work, rather than in 
any natural order. There is the “agrarian group,” the seashore group, 
the alpine group, etc. In the closing pages the subjects of geographi¬ 
cal distribution and uses are rather fully presented. 


1 Vilmorin, Henry L. de,— Catalogue m6thodique et synonymique des fro- 
ments qui composent la collection de Henry L. de Vilmorin. 2nd ed 8vo. 
88pp. 16 pi. Paris, Vilmorin-Andrieux & Cie 1895. 

2 Yearbook of the United States Department of Agriculture for 1894. 8vo. 

608pp. 6 pi and other illustrations. Washington, Gov. Printing Office, 1895. 

3 Hutchinson, William —Handbook of grasses, treating of their structure, 
classification, geographical distribution, and uses, also describing the British 
species and their habitats. Small Svo. pp. 92 illustrated. London: Swan 
Sonnenschein &Co , New York: Macmillan & Co. 1895. 75 cents. 




OPEN LETTERS* 

The nomenclature question: Concerning homonyms. 

In the September number of the Gazette Mr. Coville remarks that 
“probably the greatest objections that can be urged against the Associ¬ 
ation principles of nomenclature are those which may be brought for¬ 
ward relative to this very rejection of homonyms.” But his explana¬ 
tion and examples do not in any way lessen the force of the criticisms 
of Dr. Robinson m the preceding number. This seems to be because 
no one, so far as I am aware, has yet properly distinguished between 
the rejection of revertible names within the limits of a genus, and 
their rejection when due to the varying conception of the limits of a 
genus. And this leads me to propound the question, What is a homo¬ 
nym? Among genera a name applied to one genus is never thereafter 
applicable to any other, and it so applied it becomes a homonym. 
Why should it not be equally true that a binomial which has been 
applied to one species is never thereafter, under any circumstances, 
applicable to any other species? In disregard of this principle, the 
recently published Check-List adopts the name Anychia Canadensis 
B. S. P. (1888), whereas it is acknowledged on the same page that 
Elliott applied this identical name to another plant as early as 1817! 
And thus a homonym, in the strict.sense of that word, is adopted 
merely on the ground that the specific name Canadensis is older as 
applied to the former species! I do not understand by what stretch 
of the imagination Anychia Canadensis Ell. can be considered a homo¬ 
nym of Queria Canadensis L. In the same Check-List Lespedeza fru - 
tescens is proposed as a new name, notwithstanding the fact that Elli¬ 
ott, m 1824, used the same combination for a different plant. This, 
it appears to me, is a wholly indefensible and extremely pernicious 
principle. 

Let us take another case.. Every one will acknowledge that the 
two genera Silene and Lychnis are very closely related, and that some 
botanist might at any time unite them. If this were done, Lychnis 
alba Mill (1768) would, according to the Check-List principles, be¬ 
come Silene alba , and Silene alba MuhL (1813) would be relegated to 
the synonymy—there to remain forever— Silene nivea being substituted 
for it Now suppose that the next writer upon this group should con¬ 
sider the two genera distinct. Again we would have Lychnis alba 
Mill., and the nomenclature of the two genera would stand as it does 
in the Check-List to-day, save that Silene alba Muhl. (a name which 
is now unchallenged) would have become Silene nivea , and must for¬ 
ever remain so, unless by some “lumping” or other jugglery this name 
too should ^ be rejected, when a new one would have to be concocted. 
To generalize: if, of two large and closely related genera, A and B, A 
has the older name, the mere act of temporarily uniting B with A and 
then separating it again, may change permanently the names of some 
species of A, although these names may be otherwise unobjectionable. 
Can a rule which will permit this condition of things be a sound one? 
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Both Dr. Robinson and Mr. Coville express their dislike for theo¬ 
retical objections. But what other objections can be made to a theo¬ 
retical rule? It must be remembered that the principle under discus¬ 
sion has never been put into practice by any botanist who is inclined 
to “lump” related genera. Such botanists have existed in the past, 
and are sure to arise in the near future, and should they ever write in 
accordance with this principle, the present theoretical objections will 
at once become actual and overwhelming ones, and the present sup¬ 
porters of this principle will wake up, rub their eyes, and wonder why 
their rules don’t work. It is my claim that nomenclatural rules, to 
be permanent, should provide for all foreseen possibilities. 

It may be claimed by some that the utter disregard of the right of 
priority of a binomial, as such, is a pnnciple copied from the zo¬ 
ologists. If so (and I am not sufficiently acquainted with their 
usages either to deny or to affirm it) I feel constrained, as does Dr. 
Millspaugh in considering decapitalization, “to speak against the tend¬ 
ency of many botanists to follow a bad example set by zoologists.” 1 

To sum up: it appears to me that the recognition of the pnotity of 
binomials , and, so long as it does not conflict with the former, of the 
priority of specific names , possesses all of the advantages, and none of 
the disadvantages, of the i ejection of i avertible names. It will thus 
be seen that 1 am a Ann believer m priority law, only consistency 
requires me to recognize the right of priority for binomials; and fur¬ 
ther, I believe heartily in the rejection of homonyms, provided only 
the word “homonym” be taken in its proper sense. The suggestions 
here brought forward would settle the case of Juneus megacephalus 
and all other cases which Mr. Coville has presented, in the way in 
which he would like to see them settled, and at the same time would 
do away with Dr. Robinson’s objections, as published in the August 
Gazette. I feel sure that the leaders of reform, with whom I am 
thoroughly in sympathy, will strengthen their cause by rejecting any 
weak principle, instead of clinging to it when it has been proven un¬ 
tenable.— John Hendley Barnhart, Tarry town, A 7r . V. 

Decapitalization. 

Opposed, as I am, to the spelling of names derived from persons 
without a capital letter, I should nevertheless like to ask Mr. C. F. 
Millspaugh a question or two. How can nevadensis ever mean of the 
\whiteness of snow? Is there a Latin scholar in existence who would 
not understand that bajaensis means coming from Baja? Is it not the 
case that in nearly all languages, except English, the adjectival form 
of place names is written with a lower case initial, while only the sub¬ 
stantival form is written with a capital? In short, should we not write 
Scutclla blaviensis , but Scutella Besanconi , Scutella calvimonfana , but 
Scutella Morganii Mr. Millspaugh will observe that I write this en¬ 
tirely from the point of view of the classical scholar, and not from the 

E oint of view of the systematic biologist, who must, I fear, be left to 
is ineptitudes whether he be zoologist or botanist.—F. A. Bather, 
British Museum . 
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NOTES AND NEWS. 


A fine illustration of Yucca Whipplei, reproduced from a photo¬ 
graph, appears in Garden and Forest for October 16th. 

Mr. Druery, in Gardeners Chronicle (Sept. 28th), reports a “bi- 
generic” fern hybrid between Scolopendrium vulgare and Ceterach of- 
ficinarum. 

In connection with Professor Huxley's death it is of interest to 
call attention to his single paper on systematic botany, entitled, “The 
Gentians: notes and queries.” It was published in 1887 in Jour. Linn . 
Soc. 

The influence of spray and rain on the forms of leaves is a topic 
written upon by Conway MacMillan in Science for October nth. He 
takes several recent articles by foreign botanists as the basis of his dis¬ 
cussion. 

The rare Rhus Michauxii , of North Carolina and Georgia, is de¬ 
scribed and figured in Garden and Forest (October gth). Dr. Sargent 
believes it to be the most poisonous of the North American species. 

Dr. Harvey W. Wiley, Chief of the Division of Chemistry, De¬ 
partment of Agriculture, has just published a bulletin containing an 
account of his analyses of cereals collected at the World's Columbian 
Exposition. 

A few copies of the Uredinetz Amejicance Exsiccate published by 
Mr. M. A. Carleton in 1804 can still be obtained of the author (Agric. 
Dep’t, Washington, D. C.J. Only one fascicle of fifty specimens was 
issued, and the publication has been discontinued. The price is $2.50, 
or $2.75 in foreign countries. 

Molisch recently showed that the phycoerythrin of the Florideae is 
a crystaUizable proteid substance, 1 and in a still more recent paper 8 
he demonstrates the same for phycocyanin. The solubility of its crys¬ 
tals jn water, its loss of solubility (coagulation) after treatment with 
boiling water, alcohol, ether, and dilute acids, its capacity for swelling, 
taking stains and easy decomposition, together with its proteid reac¬ 
tion, leave no doubt of its proteid nature. 

Mr. D. T. MacDougal has been promoted as Assistant Professor of 
Botany in the University of Minnesota, in charge of graduate and 
undergraduate work in vegetable physiology. The department will 
shortly erect a range of plant houses, in anticipation of which, Prof. 
MacDougal was sent to Europe last summer by the university, with a 
view to inspecting the best practice in European botanical gardens. 
An article from his pen, with the title “Botanic Gardens,” appears in 
the Minnesota Magazine for October, separates of which have been 
distributed. 


[ 512 ] 


*Bot Zeit. 62:—. 1894. 


s Bot Zeit 63 : 131.1895. 


BOTANICAL GAZETTE, 1895. 


PLATE XXXIV. 






Botanical Gazette 

DECEMBER , 1895. 


Contributions from the Cryptogamic Laboratory of Har¬ 
vard University. XXIX. 

New or peculiar American Zygomycetes. I. Difepira. 

ROLAND THAXTER. 

WITH KATE XXXIV. 

Among the many interesting forms studied by Van Tieghem 
in his classic “Etudes sur les Mucorinees” 1 are several genera 
of doubtful affinities which this writer is inclined to consider 
hyphomycetous conditions of certain Ascomycetes. Of these, 
several named genera (Martensella, Coemansia, Kickxella) 
have been included in a family of Coemansiae, clearly dis¬ 
tinguished by their peculiarly differentiated sporophores and 
spores, and must still be considered inserts: sedis, although 
one of them has been not too definitely connected with an 
ascomycetous form. In addition to these, two nearly related 
genera are included in the same category, both parasitic on 
species of Mucor and distinguished by producing fertile heads 
which recall in some respects those occurring in Aspergillus 
or Sterigmatocystis: the one, Di mar gar is, characterized by 
an erect solitary fertile hypha, terminated by a large spheri¬ 
cal head from which arise compound sterigmata bearing spores 
in chains: the other, Dispira , producing also solitary erect 
fertile hyphae which become distally several times dichoto¬ 
mous, the branches spirally twisted in a characteristic fashion 
and bearing numerous fertile heads associated with sterile 
horn-like branches. 

Since the publication of Van Tieghem’s paper the writer is 
not aware that this or any other species of Dispira has been 
observed. During the past spring, however, a package of 
rat dung was received by Mr. W. H. Rush, a student in the 

1 Annalesdes Sci Nat. Bot. VI. 1: 153. 

36—VoL XX.—No 12. 



514 


The Botanical Gazette . 


[December, 


laboratory, who was the first to observe in cultures of this 
material a clear white fungus which on examination was found 
to be very similar to Van Tieghcm’s Dispira cornuta and was 
provisionally so named. The form was subsequently culti¬ 
vated and studied more carefully by the writer and proved 
interesting not only from the fact that it appears to be quite 
distinct from Van Tieghem’s species but was found in some 
instances to produce its sexual spores in abundance, thus de¬ 
termining beyond question its position in the system. 

As described by Van Tieghem, Dispira cornuta is charac¬ 
terized by producing erect septate fertile hyphae which become 
terminally symmetrically dichotomous, the same type of 
branching being several times repeated in planes successively 
at right angles to one another. Each successive branch is dis¬ 
tinguished by a septum at its base and all become spirally 
twisted. The last formed are somewhat irregular, the ulti¬ 
mate divisions being either sporiferous or forming curved 
sterile horn-like branchlets. The fertile branchlet becomes 
terminally swollen into a spherical head from the surface of 
which bud out in all directions papillae that subsequently 
develop into sterigmata. The sterigma consists of a single 
cell with a median constriction, or more commonly this con¬ 
striction is replaced by a septum which divides it into two 
superposed cells, the upper of which bears terminally a single 
chain of six spores. The two main branches which are, in 
the younger condition, at first erect, and give to the fructifi¬ 
cation the appearance of a closed umbrella, gradually sepa¬ 
rate as they grow older, so that at maturity it becomes shaped 
like the letter T* 

The American species, however, shows important differ¬ 
ences in several essential points of structure, and although its 
general habit is similar, it is very evidently falsely dichoto¬ 
mous, one of the main divisions of the fertile hypha being a 
lateral outgrowth (fig. 2) below the base of the other, which 
is thus in reality a terminal modification of the primary axis. 
The same false dichotomy characterizes the secondary branch¬ 
ing, although the resultant fructification, except for a certain 
asymmetry in its general habit, closely resembles its ally, 
showing the same characteristic spiral modifications and sterile 
horn-like ultimate branchlets. In addition to its usual asym¬ 
metry, the fructification differs in that it does not undergo 
the characteristic change of position above described* ‘The 
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sporiferous heads, moreover, though similarly formed at the 
tips of ultimate curved branchlets, are clearly distinguished 
from the fact that the sterigmata are invariably two celled, 
the upper budding from the lower and not a result of septa- 
tion, each cell bearing terminally several spore chains, or 
sporangia, if we adopt the terminology of Van Tieghem, each 
spore chain consisting of but two spores instead of six. 

The characters of the non-sexual form of reproduction are 
of secondary importance, however, as compared with those 
of the sexual, which was not observed in connection with 
D. cornuta , but appears to be common in the American species 
and are quite without parallel among the Mucorineae. The 
vegetative mycelium is composed of rather irregular branch¬ 
ing hyphae, for the most part aseptate and much smaller in 
diameter than the fertile ones. From these vegetative hyphae 
are produced lateral branches which, becoming slightly swol¬ 
len terminally, attach themselves usually to the fertile hyphae 
of mucors. This lateral branch fixes itself firmly to the host 
filament by a sucker-like tip which eventually penetrates the 
host by means of an irregular protrusion, usually not conspic¬ 
uously developed though sometimes extending a short dis¬ 
tance beyond its point of entrance along the inner surface of 
the wall of its host. These suckers are the only parasitic 
organs which were observed in the material examined, and 
it is uncertain whether they are characteristic of the ordinary 
hyphae or invariably represent the first stages in the produc¬ 
tion of zygospores, since they were always found associated 
with the latter. 

The successive stages in the formation of the zygospores 
are illlustrated by figs. 10-13. The lateral branch already 
mentioned after it has fastened upon the host, becomes 
divided into two parts by a septum, usually nearer the fila¬ 
ment from which it arises, and these two parts proceed to 
conjugate with one another, the outer becoming eventually 
separated from the parent filament and receiving from the 
inner the material derived from its parasitic union with the 
mucor. The outer gamete soon becomes nearly spheri¬ 
cal, enlarging greatly to form the zygospore itself, .while the 
inner, which gradually assumes the appearance of a mere 
outgrowth from the mucor, sends out simple or once-branched 
finger-like processes which grow about half way round the 
mature spore and are at first more or less yellowish from the 
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presence of the yellow oily material in the cell contents so 
often associated with zygosporic reproduction in mucors gen¬ 
erally. As far as can be judged with a one-twelfth oil im¬ 
mersion there seems to be eventually a direct connection 
between the contents of the mucor hypha, and the supplying 
gamete. The finger-like outgrowths from this gamete become 
roughened by scattered and not very conspicuous promi¬ 
nences, and although they suggest the protective branches 
which surround the zygospores of Absidia or Phycornyces , do 
not seem to have any very definite function in the present 
instance, since they arise on one side only of the spore which 
they but half enclose. In general appearance they recall to 
some extent the characteristic parasitic attachments found in 
Chaetocladium , and might readily be mistaken for these 
organs, when, as sometimes occurs, a number of parasitic 
branches have attacked a mucor hypha in close proximity to 
one another, and the finger-like processes are developed in 
dense groups arising from what would at first sight be taken 
for a general distortion of the host, instead of a mass of partly 
coalescent supplying gametes. 

The only case of conjugation among Zygomycetes, which 
seems in any way comparable to that which has just been 
described is found in the genus Basidiobolus Kidam, where 
the vegetative hyphse become divided by septa into a series 
of cells which conjugate with one another as a result of the 
absorption of the septa separating adjacent cells, the contents 
of one such cell passing into the other and there forming the 
zygospore. In the present genus, as has been seen, the proc¬ 
ess is similar in that a parasitic branch divides into two cells 
which conjugate with one another, one being receptive, the 
other supplying; but apart from this circumstance the two 
types are not to be compared. 

The close relationship which exists between the present 
genus and Di mar gar is is evident from Van Tieghem 5 s figures; 
in fact Dispira Americana corresponds far more closely in the 
details of its non-sexual fructification to the type of the first 
than it does to that of the last mentioned genus, and the dis¬ 
covery of additional species may necessitate the union of the 
two, their separation being at present based on a mere differ¬ 
ence of habit. Among the Mucorineae they may be provis¬ 
ionally included in the Cephalideae, although perhaps suffi¬ 
ciently aberrant in their mode of sexual reproduction to form 
a group by themselves. 
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Van Tieghem has called attention to the septa of the fer¬ 
tile hyphae in the present genus (which by an oversight were 
not inked in the accompanying illustrations before repro¬ 
duction) and described the disc-like thickening for which they 
are remarkable. The same thickenings occur in Dimargaris , 
and, as was first noted by Van Tieghem, also in the second 
group of uncertain genera already referred to as constituting 
the family of Coemansise. It may be mentioned in this con¬ 
nection that the writer has cultivated certain of the latter 
forms (Coemcinsia reversa , Kickxella alabastrina and several 
others) on nutrient agar-agar in an absolutely pure condition 
some of them for a period of years, under various conditions, 
without ever having observed the production of any perithe- 
cia, and although Kickxella has been connected with an 
ascigerous condition, the evidence on which this connection 
is based is of the most unsatisfactory nature, and the reference 
of the group to the Hyphomycetes seems based on practically 
no reliable information. In the writer’s opinion the peculi¬ 
arities of the sporophores, the coherence of the gelatinous 
spoie mass when ripe, together with the peculiarities of the 
septa just mentioned, as well as the general habit of these 
plants would indicate a connection with the Mucorineae rather 
than with any other known fungi. 

Dispira Americana, nov. sp.—Vegetative hyphae slender 
branched, creeping on the substratum or running on species 
of Mucor to which they become parasitically attached, giving 
rise to single erect septate colorless fertile hyphae which be¬ 
come terminally several times more or less regularly falsely 
dichotomously branched, the divisions spirally twisted, the 
curved ultimate branchlets either sterile or bearing terminally 
a white fertile head. Fertile heads spherical, producing nu¬ 
merous sterigmata which bud in all directions and consist of 
two superposed cells, the upper formed as a bud from the apex 
of the lower, each giving rise distally to several short spore 
chains of two spores each. Zygospores always formed in 
connection with a mucor filament, from one of two gametes 
without suspensors, nearly spherical, pale brownish, slightly 
roughened, partly surrounded by a rosette of slightly rough¬ 
ened finger-like processes from the supplying gamete. Fer¬ 
tile hyphse about i m high, 10-12/1 in diameter. Fertile 
heads 35-45/* in diameter. Spores 3x1^. Zygospores 35- 
65/un diameter. 
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On rat dung from Greenville, Ohio (W H, Rush), para* 
sitic on Mucor. 

Harvard University 

Explanation or Plate XXXIV. 

JDispv a Americana Thaxter. 

Fig x. Teimmal portion of a small fertile hypha 
Fig 2 A young fertile hypha showing false dichotomy 
Fig 3-4 Fertile heads from which sterigmata are budding 
Fig $ Fertile head from which the tejminal cells of the sterigmata 
have been formed by budding from the basal cells 
Fig 6. Optical section of a fertile head showing matuie sterigmata 
from which the spore chains are in process of budding 
Fig 7 The same with nearly mature spore chains 
Fig 8. Stengma with two matuie spore chains in situ 
Fig. 9 Two spores still adherent to one another 
Fig 10 Fertile hypha of Mucor mucedo attacked by parasitic branches 
of Dispira which are producing zygospores in various stages 
cf development 

Fig 11 The same showing younger parasitic branches and zygospores 
more highly magnified 
Fig 12-13 Two mature zygospores 

t * # NoTE —The original figures have been reduced by photo lithography % 
and were drawn with the following approximate magnifications in diameters 
Figs 1, 2,10, X240 Figs 3-9, X9*5 Figs n-13, X420 
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The botanical explorations of Thomas Gonlter in Mexico 
and California. 

FREDERICK V. COVILLE. 

WITH PLATE XXXV 

Among the botanical explorers in North America during 
the first half of the present century was Dr. Thomas Coulter, 
an Irish botanist, whose collections were the basis of import¬ 
ant contributions to the descriptive botany of Mexico and 
California, but the details of whose life and route of travel are 
known only from the most fragmentary records. As illustrat¬ 
ing the haze of uncertainty that surrounds the collections of 
Coulter I may cite the case of Berginia virgata , This 
acanthaceous genus with its single species was founded on 
Coulter’s no. 603 x , accredited in the original description as 
“California incola.” Later Dr. Asa Gray said of the plant, 
“not since met with; more probably collected in Arizona or 
within the borders of Mexico;” 2 and still later “probably Ari¬ 
zona: not since found.” 8 In our inability, therefore, to as¬ 
certain an original station, the location of one of our mono- 
typic genera was unknown for fifty years after it was first col¬ 
lected and finally when found in Sonora in 1884 by Mr. C. G. 
Pringle it was re-described by Dr. Gray as a new genus and 
species, PnngleophyUim lanceolatunu 4 Had Berginia not be¬ 
come an essentially lost genus, from a lack of knowledge of 
the type locality, all this difficulty would doubtless have been 
avoided. 

Thomas Coulter was born in the year 1793 near j Dundalk, 
County Louth, Ireland, 5 and showed an early liking for out- 

A Harv ; Bentb be Hook Gen PL 2 : 1096. 1876. 

*Gray, Bot Cal 1 : 588 1S76. 

3 Gray, Syn FI 2 l : 327 1878. 

4 Gray. Proc Amer Acad 20 : 292, 293. 1895 

®See Proc Roy Irish Acad 2 : 553-57 1844 A five-page biographical 
sketch of Coulter is here given by his most intimate friend, the astronomer and 
physicist, Dr John Thomas Romney Robinson, who invented the comm m cup 
anemometer and for whom Professor Harvey named the papaveraceous genus 
Romneya This sketch seems to have escaped the attention of botanists, for 
neither Wittstein (Etyraologisch-botanisches Handwftrterbuch 233 1856, 
[ed 2]), nor Pritzel (Thesaurus Literaturae Botanic® 70 1872), nor Hemsley 
fBiologia Centrali-Americana, Botany 4 : 125 1887), nor Britten and Boulger 

(Journal of Botany 26 : 244 18S8) give either the place or the date of Coul¬ 

ter’s birth. 
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door sports and natural history. He was prepared for col¬ 
lege by Dr. William Neilson, author of a formerly well known 
Irish grammar, through whom he acquired an interest in the 
antiquities of Ireland. His education was continued at Dub¬ 
lin University where he showed marked proficiency in the 
mechanical and physical sciences and attracted particular at¬ 
tention for his knowledge of entomology and botany. His 
local collections of insects and mosses even at this time were 
large and valuable. In 1817 he was graduated with the de¬ 
gree B. A., and continuing his graduate work he took the 
degrees M. A. and M. B. in 1820. 6 He had already spent 
one or two summers in Paris, making there extensive col¬ 
lections of the plants of the Jardin des Plantes. After leav¬ 
ing the University he went to Geneva, where under the di¬ 
rection of DeCandolle he continued his botanical studies. He 
made a large collection of continental plants, compared them 
critically with DeCandolIe’s collections, and afterward, be¬ 
ginning in the spring of 1823, devoted himself to the elabor¬ 
ation of a monographic essay on the Dipsaceae. The results 
of his investigations were published later in the year in his 
M6moire sur les Dipsac6es, an excellent work which, together 
with additional manuscript notes prepared in part at least at 
the herbarium of Delessertin Paris and communicated to De- 
Candolle in 1824, formed the basis for the elaboration of the Dip- 
sacese published in the Prodromus in 1830, 7 The memoir 
was republished in 1824 by the Socidtd de Physique et d’His- 
toire Naturelle de Gen&ve. At the time of publication of his 
Dipsaceae Coulter was already a Doctor of Medicine and a 
member of the Royal Irish Academy. This membership, 
which began March l6 f 1819, he retained, as may be seen 
from the lists of members occasionally published in the Ac¬ 
ademy’s Transactions, until his death. 

In the year 1823 the Brazilian genus Coulteria of theLegu- 
minosae, now treated as a section of Caesalpinia, was named 
in honor of Dr. Coulter, 8 and the statement made that he 
was about to undertake an exploration in Chile. Returning 
to Ireland in 1824, he made preliminary arrangements for a 
trip to Argentina, Chile, Bolivia, California, and Mexico. He 
subsequently decided, however, to begin his travels with the 

*ThesB dates have been kindly furnished by Professor E. Percival Wright 
from the records of Dublin University, 

T See A. P DeCandolle, Prodr. 4 : 643, 1830 

•H.B.K Nov. Gen & 5 p, 6: 328. 1823. 
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last named country, accepting: a position as medical attendant, 
or, as we should say, physician, of the Real del Monte Mining 
Company, under a three years 5 contract. 

Coulter sailed from England in August, 1824, and doubt¬ 
less reached Mexico in the same year, but the recorded de¬ 
tails of his work there are very meager indeed. In a chrono- 
metric table given by Coulter in his Notes on Upper Cal¬ 
ifornia are named certain localities in Mexico at which he 
took observations. The year unfortunately is not given, but 
the localities and partial dates are as follows: 

Zimapan [state of Hidalgo].April 8 to 15. 

Mexico [city].April 22 to 29. 

R. D. Monte [Real del Monte, an old mining town 
in the state of Hidalgo, situated in the moun¬ 
tains about fifty miles northeast of the city of 
Mexico].May 1 to 14. 

In a meteorological table in the same paper Coulter cites 
from his journal certain temperature observations made, pre¬ 
sumably by himself, at Veta Grande, a mining pueblo not 
more than ten miles north of the city of Zacatecas, in the 
state of the same name, from December 2, 1825, through the 
month of January following. Coulter, by reason of the de¬ 
sertion of some of his company's employees, was compelled to 
act, for more than a year, as superintendent of this important, 
and. in his hands productive, mine. 

After the termination of his engagement with the mining 
company, Coulter was located for a time at Hermosillo, a 
large town in the state of Sonora, on the river of the same 
name. His reference to this place is as follows: 

“It [sometimes] freezes even to the south of Pitis [Hermo¬ 
sillo], 9 in lat. N. 29 0 ; and in the winter of 1829-30, it froze 
in Pitis every night for nearly two months. On the 12th of 
December, on arriving at San Jose, a few leagues from Pitis 
[probably San Jose de Pimas, an old mining pueblo on the 
Rio Matare about sixty miles southeastward from Hermo¬ 
sillo], I found.the thermometer at 18° Fahr., at 8 h. P. M. 
On the 13th, it stood in the shade below 3 2° all the day, at 
night sinking even to 18 0 . This, however, appears to occur 
very rarely.” 10 

fi On the maps of Humboldt and others to as late a date as 1840 this town was 
given variously as Pitic, Petic, and Pitit, but from the decade following that 
year the name Hermosillo appears on all the maps, though in Lippincott’s Gaz¬ 
etteer these two names are not identified as belonging to the same town 
10 Thomas Coulter, Notes on Upper California 69. 1835, 
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It is probable that Coulter passed through Guaymas on his 
way to or from Hermosillo, for two rare plants known only 
from the coastal flora at Guaymas, Acacia ivillardiana (Pros- 
opis heterophylla) and Perityle leptoglossa , were in Coulter’s 
collections, and many other species first brought to light by 
him have since been collected at that point. 11 It is known 
also from localities given by Hemsley in the Biologia Cen- 
trali-Americana for various plants collected by Coulter that 
he visited Jalapa, Guadalajara, Bolafios, Tepic, San Bias, and 
Mazatlan, all of which are well known as old mining towns or 
as sea-ports. 

The first recorded news from Coulter, after his departure 
for Mexico, is furnished by DeCandolie, who in the year 1828 
received from him a collection of fifty-seven species of living 
Cactaceae, forty-seven of which DeCandolie immediately pub¬ 
lished as new, with no reference, however, to Coulter’s move¬ 
ments. 12 Additional new species from this collection and re¬ 
marks on his former descriptions were published by DeCan- 
dotle as a memoir six years later. 18 A similar collection of 
Cactaceae, consisting of seventy species and varieties, was 
sent by Coulter to Trinity College, Dublin, for the botanical 
garden there in charge of Mr. James T. Mackay. 

Of Coulter's work in California, after the termination of his 
travels in Mexico, we have much more satisfactory records. 
His headquarters were at Monterey. He reached that port, 
undoubtedly by sea and probably from San Bias, Jalisco, pn 
the Mexican coast, 3 4 apparently in November, 1831; for 
David Douglas, writing to Dr. Hooker from Monterey under 
date of November 23rd in that year, stated that Dr. Coulter 
had arrived since he began the letter. These two botanists 
evidently worked together, to the great delight of Douglas, 
during the winter of 1831-2 and the following spring, Doug¬ 
las finally sailing from Monterey to the Sandwich Islands and 
Coulter setting out on his trip to Arizona. 16 

As Coulter’s journey from Monterey to the mouth of the 
Gila te the one with which the botanists of our own country 
are mainly concerned, it has seemed desirable to record in 

11 Sea Wats Proc. Amen Acad 24 : 36-82 _ 7 

«See note on DeCandolie’s Rsvue de la famille des Caches, below. 

1 See note on DeCandoUe’s Mdtnoire sar quelques nouvelles esp&ce? do Cac- 
tees t below. r 

X< C. C. Parry* Early Botanical Explorers of the Pacific Coast 6. (Re¬ 
printed trcm the Overland Monthly for October, 1883.) 

15 W. J. Hooker, Comp. Bot Mag, Zl 151-153. 1836. 
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some accessible place the details of his route. I therefore ap¬ 
pend suitable extracts from his Notes on Upper California and 
present also a photolithographic reproduction of a portion of 
the map issued with his paper. (Plate XXXV,) 

[p. 60] “It will not be necessary to enter, at present, into much de¬ 
tail of my journeys m the country, of which the principal was that 
from Monterey to the junction of the Rios Colorado and Gila. 


[p. 63] “It would occupy too much time to go at present mto any 
great detail of my travelling inland. I am tempted, however, to say 
a few words of the journey of which the principal [geographical] ob¬ 
servations are [p. 64] given above, as it was the most interesting, the 
longest, and by far the most laborious of those I made in California. 

“The rainy season of 1832 ended late m February, which is rather 
after the usual time, and I started so soon as the country was passable, 
which it is not at all during the rains, nor for some time afterwards. 
The rivers, which in the dry season are mere beds of sand, are quite 
impassable when swollen; and even for some weeks after they have fal¬ 
len low, the danger and difficulty of crossing some of them, on horse¬ 
back, are very considerable. If these streams carried down only 
sand, they might be passed as soon as the rapidity of the current was 
so far abated that a horse could stand; but the sand comes down 
mixed with a vast quantity of mud, which settles together with it; so 
that even when the stream becomes so low that a small animal can 
walk across, a horse or a man cannot. It is not until the mud is grad¬ 
ually washed out of the surface of the deposit that this becomes pos¬ 
sible. We have then a bed of hard sand resting upon one of semi¬ 
fluid mud and sand; and it is very difficult to say when and where it 
is safe to attempt the passage. On this occasion I had to pass the 
Guadalupe [now the Santa Maria river, between San Luis Obispo and 
Santa Barbara counties], in this state, between San Luis Obispo and 
La Purissima;, 10 and it was only after long search that I found a place 
where a bear had passed, and trusting to his sagacity I followed his 
steps. The stieam was broad, very shallow, and the bed of clear sand 
on the surface of the deposit must have been very thin, for it swagged 
under foot like the surface of a quagmire. A body of troops which 
passed this way some days before, though on a most urgent affair, was 
obliged to wait for ten days to allow the sand to settle. 

“From Monterey southward the road runs through a series of nar¬ 
row ravines, as far as San Luis Obispo; but about Santa Ynez, south of 
San Luis, and again in the neighborhood of Santa Barbara, it runs on, 
or close by the beach; whence, southward, it keeps chiefly along the 
west foot of the mountains, separated from the sea by low sand-hills, 
in some places of considerable breadth, as at San Gabriel, where they 
are almost twelve leagues broad. The best way to the Colorado, in 
the dry season, is to follow the coast road as far as San Luis Rey, and 

ie The mission of La Purissima Concepcion, originally situated on the south 
bank of the Santa Inez river, about half way between Santa Inez and the sea, 
but in 1813-15 moved to a new site about two miles northeastward on the old 
wagon road between San Luis Obispo and Santa Inez. 
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thence ascend the Pala stream [San Luis Rey river], which runs in a 
very narrow ravine behind the maritime ridge, crossing the summit 
level between its head and that of the small stream of San Felipe [a 
stream heading in Warner pass, San Diego county], which runs south¬ 
eastward till it reaches the border of the sand plain [the Colorado 
desert] at Carizal, 17 where it sinks; though its course across the plain, 
when swollen, which it rarely is, is marked by a dry channel, in many 
points of which a little water, usually very bad, is to be had by deep 
digging. 

“There is not much difficulty in any part of the journey up to this 
point,—the Carizal; but from hence across the plain, which is here 
about one hundied miles broad, and totally destitute of [p. 65] past¬ 
ure, cattle suffer extremely. It is always possible to carry water enough 
for a party of men; but horses and mules must pass the first two days 
absolutely without water or food,—and even then get only brine at the 
point called the Aqua Sola [probably the ‘lagoons’ at Alamo Mocho 
of the Pacific railroad reports and recent maps], from its being the 
only pond on tbe plain. When I passed, the water I found at this 
place was so strong that it purged both men and cattle. There is here 
some rush and reed which mutes will eat, though horses usually refuse 
them. 

“From hence there is still another day’s journey to the Rio Colo¬ 
rado. After passing the nver the same difficulties continue for seven 
days farther, on the Sonora road, as far as Alta; but this part of the 
journey, from its greater length, it is extremely imprudent to attempt 
without a proper guide. 18 The only water to be had is found in the 
ravines, frequently at some distance from the road, in excavations 
called Tinajas, made by the Indians, who were formerly much more 
numerous in this neighborhood than they are at present, . . . 

[p. 68] “I shall not at present go into any examination of the veg¬ 
etation of California, though this, as well as its fauna, is well worthy 
of the most attentive consideration. . . . 

[p. 70] “1 am sorry to be obliged to content myself with offering 
the Society so desultory and imperfect a sketch as this; but I have 
many claims on my time, the most urgent of which is the preparation 
of a work in some detail on the entire subject of California. What¬ 
ever is here defective will there, I hope, be found supplied.” 10 

From certain chronometric tables, given by Coulter on 
page 6l, in connection with his determinations of longitude, 
have been taken the following dates in his journey from Mon¬ 
terey to the mouth of the Gila in Arizona, all in the year 1832. 

17 According to Coulter’s narrative, the Carizal is the sink of San Felipe 
creek According to his map, however, it is on Carrizo creek, the next stream 
to the south, thus corresponding to tbe place known as Carrizo in tbe Pacific 
railroad reports and on recent maps. Larinal on Coulter’s map is a misprint. 

18 It is clear from the dates of his itinerary and from statements in cis article 
that Coulter did not at this time go on to Sonora but that he is here merely 
describing the road which might be followed into that country. 

la See page 525 regarding the subsequent loss of his manuscripts 
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Monterey.January 22 to March 20. 

Santa Barbara.April 6. 

San Gabriel.April 23. 

La Pala [Pala, San Diego county].April 30. 

Ford [of the Colorado river, at or near the site of the 

present town of Yuma].May 8 to 17. 

La Pala.May 27. 

San Gabriel.June 15. 

Santa Barbara.July 5 to 7. 

Monterey . .July 19 to Aug, 2. 

After further collecting in California, apparently always in 
the vicinity of Monterey, Coulter returned to Europe by way 


of Mexico, in the year 1834, bringing with him his collection 
of over 50,000 specimens, probably representing between 
1,500 and 2,000 species, besides a collection of nearly 1,000 
woods, botanical manuscripts, journal, and additional mate¬ 
rials for a personal narrative. All these manuscripts were in 
some unaccountable way lost in transport between London 
and Dublin. Suffering from this loss, and broken in health 
from the hardships of his travels, he devoted himself there¬ 
after quietly and unremittingly to the arrangement of his 
herbarium, which, with its total of about 150,000 specimens, 
became the property of Trinity College, he himself being ap¬ 
pointed keeper, or curator. At the time of his death, in 
1843, he had completed the arrangement of the. European 
plants and had begun on his American collections. 

The collections of Cactaceae sent to De Candolle seem to 


have contained the only ones of Coulter’s plants that reached 
an avenue of publication previous to his death, with the ex¬ 
ception of five new Californian pines described in the 
paper by David Don, and the Cuprcssus coulteri of 
Forbes. 20 But Professor W. H. Harvey, upon his ap¬ 
pointment as Coulter’s successor, in 1844, 21 proceeded with 
the arrangement of the Californian and Mexican plants, 22 is¬ 
sued three short* papers 28 on them, and, apparently in the 
years 1846 to 1848, distributed the greater part of the dupli¬ 
cates, the first set going to Kew and others to Dr. Asa Gray 
and Dr. John Torrey in America. The specimens were sent 
out under more than 1,700 numbers, unfortunately arranged 


systematically instead of chronologically. 


*°See bibliography and list of species below. 

41 Gray, Amer Journ Sci. II 42 : 274.% 1866. 

4 *[Anon ) Memoir of W. H. Harvey 147, 156. 1869. 
43 See bibliography, below. 
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I give herewith the titles of the special papers based on 
Coulters collections, together with his own two publications, 
all chronologically arranged. 

Coulter, Thomas 

Memoire sur les Dipsac^es pp 49. pi 2 . 4 0 Geneve, 1823 

Reprinted in M6m Soc Phys de Geneve 2 fl : 13-60 pi, 2, 1824. The 
type pages in the two works are identical, with the exception of the page 
numbers and the signature marks Page 44 of the original, immediately 
preceding the index, is blank, but in the reprint is filled by running the 
succeeding matter one page backward 

A revision of the family, preceded by a brief statement of the circum¬ 
stances under which the work was undertaken and an elaborate morpholog¬ 
ical introduction 
DeCandolle, A. P, 

Revue'de la famille des Caches. M 4 m Mus. d'Hist. Nat.de Paris 17 : 
1-119 1828/ 

Pages 107 to 1x9 consist of a postscript, presented to the Societd Hel- 
vetique des Sciences Naturelles at Lausanne July 22, 1828, based on a col¬ 
lection of fifty-seven species of living Mexican Cactacese received from 
Thomas Coulter while the paper was in press, and clearly the first lot of 
Coulter's Cactacese that came into De Candolle's hands. Forty-seven spe¬ 
cies were described as new, 25 Mamillarise, 5 Echinocacti, 10 Cerei, and 7 
Opuntise. Unfortunately no more specific locality than * ‘Mexico’ ’ was 
given for any of the species, nor does the paper include any other reference 
to Coulter’s collections, location, or movements. 

DeCandolle, A P. 

Mdmoire sur quelques esp&ces de Caches nouvelles ou pen connues, pp. 
27. pi, 12 4 0 . Paris, 1S34 

The half-title of his work is "Mdmoire sur quelques nouvelles esp&ces de 
Caches, et principalement sur celles envoy£es du Mexique par le Docteur 
Coulter.” It contains descriptions of three new species, two Mamillarise 
and one Echinocactus, with critical notes on twenty-four others. Almost 
all this new matter is based on cultivated specimens from Coulter’s first 
consignment in 182S. 

Coulter, Thomas. 

Notes on Upper California. Journ. Roy. Geog. Soc Lond, 5 : 59-70. 
1S35, With map. 

A geographic account of California with a brief description and map of 
his route in 1832 from Monterey to the mouth of the Gila and return. 

Don, David. 

Descriptions of five new species of the genus Pinus, discovered by Dr. 
Coulter in California. Trans. Linn. Soc. Lond. 17 : 439-444. 1836. 

Describes Pinus coulteri, P. mitricata, P. radiata , P, tubcrculata and P. 
[Abies] bradeata^ and'gives a brief reference to Coulter’s work in California. 
Harvey, W. H. 

Description of a new genus of Papaveraceae, detected by the late Dr. 
Coulter, in California Lond. Journ Bot. 4 : 73-76. pi. 3 . 1845. 

A description of the genus Romneya and its single species, R, coulteri , 
Harvey, W. H. 

Characters of two new genera of Cruciferas, discovered by the late Dr. 
Coulter, in California Lond, Journ. Bot. 4 : 76-78 ph 4 » 5. 1845. 

Describes the genera Lyrocarpa Hook. & Harv. and Dithyrea Harv. with 
the species L. coulteri Hook. & Harv. and D, calif arnica Harv. respectively. 
Harvey, W, H. 

Description of a new genus of Hydrophyllacese, from California. Lond. 
Journ. Bot. 5: 3x1-12. 1846, 

The genus Wbitlavia described* with its two species, IK grandijlora and 
IK minor 1 both collected by Thomas Coulter, 
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The descriptions of most of Coulter’s new species have 
come into the literature of botany irregularly and incidentally 
in various reports and monographs prepared at the great 
herbaria which received his collections, so that the complete 
collation of them would be a matter of great difficulty and 
probably not worth the effort. As indicative, however, of 
some of the avenues of publication, I append a list, chrono¬ 
logically arranged, of most of the species that bear his name, 
together with a few critical notes on other species regarding 
which mistakes appear to have been made. 

Finns coulteri Don, Trans. Linn Soc Lond 17:440 1836. 

"Habitat in California, in montibus Sanctae Lucise* alt. 3.000-4,000 ped. 
Coulter * 

Cupreous coulteri Forbes, Pinet. Woburn. 190. 1839. 

Publication not seen. 

Romneya coulteri Harv Lond. Tourn. Bob 4 : 75. pi 3. 1845 

"In California boreali legit 7 \ Coulter , 1832." Known only from the 
coastward side of the San Jacinto mountains in San Diego county. 
Lyrocarpa coulteri Hook. & Harv. Lond Journ. Bot. 4 : 76 1845. 

"In California legit T Coulter, 1832, (No. 40 )" Since collected only 
in Sonora and Lower California 
Fro sop is heierophvlla Bentb. Lond Journ. Bot 5 : 82 1S46. 

"Sonora Alta, in Sonora, Mexico." Now called Acacia willardiana , and 
known only from Guay mas 

Frosopis Pubescens Benth Lond. Journ Bot. 5 : 82 1846 

"California between San Miguel [in the northern part of San Luis 
Obispo county] and Monterey.” The plant does not occur in the region 
named, but doubtless came from the Colorado Desert* where it is a com¬ 
mon and characteristic tree. Coulter passed through San Miguel, although 
be did not give the place a name on his map, on his trip from Monterey to 
the mouth of the Gila. 

Antirrhinum coulterianum Benth.; A DC. Prodr 10 : 592 . 1846, 

"In California (Coulter).” Now known from the coastal side of the San 
Bemardino-San Jacinto mountain system of southern California. 

Linum coulterianum Planch. Lond. Journ, Bot 7 : 49S. 1848. 

"In regni Mexicani ditione Zimapan, Dr. Coulter , no 758* in herb. 
Hook, a cl. Harvey comm ” Considered by Mr. Hemsley a variety of 
Linum schiedeanum Ch & Schl. 

DaUa mollis Benth. PI Hartw 306 1S48 

"In vicinibus Monterey [California] legit Coulter.” This plant has not 
been rediscovered at Monterey, and as it is now known to be a species 
characteristic of tbe California-Arizona desert region the locality given by 
Bentham should be treated, as intimated by Dr Sereno Watson, in the 
Botany of California, as incorrect It was undoubtedly collected by Coul¬ 
ter in the Colorado Desert on his trip from Monterey to the mouth of the 
Gila. 

Astragalus coulteri Benth PI. Hartw. 307. 1848. 

"Juxta Monterey [California] legit Coulter.” A species of the Colorado 
Desert, California, not known m the coastal region and undoubtedly at¬ 
tributed to that district by mistake. 

Eunanu r coulteri Harv. & Gray; Benth. PI Hartw. 329. 1849. 

"In valle Sacramento,” Tbe description was drawn by Bentham from 
a specimen collected by Hartweg as above, but the name was borrowed 
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from unpublished manuscript of Harvey and Gray, based undoubtedly on 
one of Coulter's Californian plants. 

Obtone coulteri Moq. DC. Prodr. 13 2 : 113. 1849. 

"In California (Coulter 1 n 687) *’ Supposed to be a plant of San Diego 
county, now referred to Atriplex, but not yet satisfactorily identified. 

Pedis co at ter 1 Harv. & Gray; Gray, PI Fendl. 62. 1849 

"California, Coulter (no 330).’' A desert species, undoubtedly collected 
on Coulter s trip to the mouth of the Gila. 

Psilactis coulteii Gray, Pl. Fendl 72. 1849. 

"Mexico, Coulter , no 295 ” Known now as a widely distributed desert 
species of southeastern California, Arizona, and northwestern Mexico. 

PeriiyU kptoglossa Harv. & Gray; Gray. Pl. Fendl 77 - 1849. 

From "Coulter’s Californian collection.” In Gray’s Synoptical Flora 
I 9 : 321. 1884, the locality is given as “probably Arizona ” It has been 
recollected at Guay mas by Dr. Edward Palmer, and Mr Rose believes that 
the original specimens were collected in this region, not in California 

Cirsium coulteri Harv. & Gray; Gray, PI Fendl no. 1849. 

“California, Coulter'' Referred later by Dr. Gray to Cnicus occidentalis 
which is principally a coastal species 

Malacotkiix coulteri Harv. & Gray, Gray, PI Fendl. 113. 1849. 

“California, Coulter A species principally confined to the desert re¬ 
gion In the original description the name of the species is cited from 
“Harv. & Gray, Pl. Coult ined.“ indicating that a joint work on Coulter's 
collections was contemplated by Dr Gray and Professor Harvey. 

Oserya coulteriana Tulasne, Ann Sci. Nat Bot. III. 11 : 106 1849. 

“Nova Hispanla—( Coulter , no. 1,394)” 

Tauschia coulteri Gray & Harv.; Gray, Pl Lindh. 2: 211. 1850. 

No 121 of Coulter’s Mexican collection. Now Arracacia coulteri (Gray 
& Harv.) Coult & Rose. 

Menodora coulteri A Gray, Amer. Journ. Sci. ser. II. 14 : 44. 1852. 

“Mexico, Coulter (no. 938).” 

Cleomella coulteri Harvey; Torr. in Gray, Pl Wright. 1. 12. 1852. 

Type locality not given. A nomen nudum for a plant now referred to 
Wisltzenia rejracta Engelm 

Kosteletzkya coulter 1 Gray, PL Wright. I: 23. 1852. 

“Sonora Alta, Northern Mexico, Coulter (no. S04)." 

Hibiscus to it lief 1 Harv ; Gray, Pl Wright i: 23. 1852. 

“Zimapan, Mexico, Coulter (809) ” Description based also on the speci¬ 
mens of Wright and Gregg. 

Acacia coulteri Benth.; Gray, Pl, Wright, I: 60 . 1852. 

“(Zimapan, Mexico, Coulter; without any number.) Uplands of the 
Leona river, Western Texas [Wright] ” 

Bolanosa coulteri Gray, PI. Wright, i; 82. 1852. 

“Bolanos, Northern Mexico, Coulteri 1 

Brukellui coulteri Gray, PL Wright. 1: 86. 1852. 

“California, Coulter (no 293), in herb. Hook.” From southern Arizona 
to adjacent arid portions of interior northern Mexico, probably collected by 
Coulter near Yuma where it has since been found. 

Elaterium coulteri Gray, PL Wright. 2: 61. 1853. 

“Zacatecas, Mexico, Coulter , no. 51.” This is Echinocystis coulteri (Gray) 
Cogn 

Tetrode* coulteri Gray, Amer. Journ. Sci. II 16 : 98. 1S53. 

“Mexico, Dr . Coulter (no. 1,172 in coll.).—Prairies of San Felipe and 
Live Oak creeks, Texas, lf r rigkt t 1849 (no. 462); also at Escondido Springs, 
in the same district, 1852. Azufrora, near Saltillo, Mexico, Dr, Gregg (no. 
502). Saur de Cienega, between Condo's Camp and the Chiricabui Mount¬ 
ains, on the borders of New Mexico and Sonora, Wright, 1851 (no. 1,513).'* 
After the description of the genus the specific name is given, with citation 
of specimens as above but without a diagnosis of the species. 
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Guaiacum coulteri Gray, PI. Thurb. 312. 1854. 

‘‘On hills between Rayon and Ures, Sonora; October, 1851 [Thurber’s 
collection].—The specimens bear ripe fruit only. They are said by Sir 
William Hooker to accord with no. 779 of the Mexican collection of the 
late Dr Coulter.” 

Salix coulten Anders. Oefver Kongl Vet Akad, F 5 rb. 15 : 119 1858 

“In California ( Coultei ) Hb Hooker ” Now united by Mr. M. S. Bebb 
with S. sitchensis, a species of the coastal region extending from Alaska at 
least to Santa Barbara, California. 

Spigelui coulter unia Benth. Jonrn Linn Soc Bot 1:90. 1S61. 

“In Mexico ad Zimapan, Coulter , n 962.” 

Decalropis coulteri Hook f ; Benth & Hook Sp PI 1 : 299 1862. 

“Mexicana " The name D cotilteri is cited without description, after 
the original description of the genus, as the only species. 

Orthoin chum coulten Mitten, Journ Linn. Soc. 8: 25. 1865 

“California, CoitlUr *' 

Conyza coulten Gray, Proc Amer. Acad 7 : 355 iS68. 

“This is Coulter’s no 28^ and 286 and has recently been collected near 
Fort Mohave [Mohave Desert] by Dr Cooper.” 

Berendtia coulteri Gray, Proc. Amer. Acad 7 ; 380. 1868 

“Mexico, no. 1334, 1335, coll. Coulter, ex herb. Trin Coll Dubl.” 

Peperonna coulten C. DC in DC Prodr 16 1 : 424 1869. 

“In Mexici'prov. Zuinapa (?) [Zimapan] (Coulter n 1400! in h. Kew] ** 

Nama coulteri Gray, Proc Amer Acad. 8: 283. 1870 

“ ‘California’ [perhaps Arizona], Coulter, 463. Nazas Valley, Bolson de 
Mapimi, Chihuahua, Mexico, Gregg ” A desert species, not yet re-djscov- 
ered within the .borders of the United States. The brackets are in the 
original. 

Caulantkus coulten Wats Bot. King Surv. 27, 1S71. 

"Southern California.” A species not yet satisfactorily known. 

Microsplenium coulten Hook f ; Benth & Hook. Gen PI 2 : 4- J S73. 

“In Mexici regione montana a Coultero et a GaLotti (n. 2704) lecta.” 
As in the case of Decatropis the specific name is here cited without de¬ 
scription. 

Malvastrum coulten Wats. Proc Amer. Acad. 11 : 125. 1876. 

“Collected probably in south-eastern California by Coulter (n. 96) and 
in the valley of the Gila by Schott, on the Mexican Boundary survey.” A 

* species of the desert region, now known as Spkacralcea coulteri (Wats.) 
Gray. 

Asdepitis coulteri Gray, Proc. Amer Acad. 12 : 71. 1876. 

“Mexico, Coulter, coll, no 9S3.” 

Leptoglossis coulten Gray, Proc. Amer. Acad 12 : 165. 1877. 

“Mexico, coll Coulter, no 1346.” Now Nierembergia coulteri (Gray) 
Hemsl 

Perezia coulteri Gray, Proc. Amer. Acad. 15 : 40. 1S79. 

“Gravelly slopes, near San Luis [Potosi?] flowering in spring and again 
in autumn No 547 [Parry and Palmer] in part. This is no. 234 of 
Coulter’s Mexican collection, from Zimapan.” 

Sisymbrium coulten Hemsl. Diag. PI. Nov. 18. 1879. 

“Mexico: in regione San Luis Potosi, alt. 6,000-8,000 ped., Parry et 
Palmer , 14; sine loco special!, Coulter, 675.” 

Exostemma coulteri Hook. 1 ; Hemsl, Diag Pi. Nov. 32. 1879. 

“Mexico: Zimapan, Coulter 209.” 

Zaluzania coulten Hemsl Diag. PL Nov. 33. 1879. 

“Mexico: Real del Monte, Coulter , 350.” 

Guiierrezia coulteri Hemsl. Diag. PL Nov. 33. 1879. 

“Mexico: Zimapan, Coulter , 315." 

37—Vol, XX.—No. 12. 
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Schoenocatdon coulteri Baker, Journ Linn Soc. 17 : 477. 1880 
“Mexico prope Zimapan, Coulter!" 

Senkenber^in ‘coulteri Hook f ; Benth & Hook. Gen PI 3 : 6 . 1880. 

Original locality “North Mexico, Sonora Alta {Coulter , 1425) Hb. 
Kew", according to Hemsley, Biol. Cent -Amer, Bot 3 : 5. 1882. Re¬ 
ferred by Dr. Watson to Boerhavia. 

Helianthemum coulteri Wats Proc Amer Acad 17 : 323 1882. 

“At Zimapan (743 Coulter) and in the Morales Mountaines, San Luis 
Potosi (60S Schaffner) " 

Calhandro coulte) i Wats Proc. Amer Acad 17:352 18S2 

“At Soledad {2120) [Palmer, 1879-80]; collected also by Coulter, with¬ 
out number or locality. 1 * 

hfarsdenia coulteri Herasl Biol Centr -Amer Bot. 2 : 336 1882. 

South Mexico, Zimapan (Coulter, 970) 

Eehite* coulteri Wats. Proc Amer Acad 18 : 113. 18S3. 

“In the Sierra Madre, south of Saltillo (805) [Palmer, 1S79-80]; 987 
Coulter.” 

Verbesma coulteri Gray, Proc. Amer Acad. 19 : 13 1883. 

“Zimapan, Mexico, Coulte /, 341, 369 " 

Lastkeniu gluttrata eoidtei 1 Gray. Syn FI 1 J : 324 1884. 

“Saline marshes, S. California Coulter (no. 338), Brewer , Cleveland , 
Pringle," 

Car ex coulteri Boott; Hemsl. Biol Centr -Amer Bot. 3 : 473 18S5. 

“South M-xico, 'Zimapan ( Coulter , 1620), Santa Fe, valley of Mexico 
(Bourgeau, 671) *’ 

Philadelphia coulteri Wats , Proc Amer Acad 22 : 472 1887. 

“Zimapan (77 Coulter ); foothiils of the Sierra Madre near Monterey, 
Mexico (C. S, Sargent , April, 1887).“ 

It is evident from Coulter’s published work and from refer¬ 
ences to him in the writings of his contemporaries that he was 
not merely a collector but a botanist, a man of general cul¬ 
ture, and an enthusiastic field naturalist and geographer. Re¬ 
garding his personal characteristics Dr. Romney Robinson 34 
says: “He had every requisite for success among half civili¬ 
zed or savage races: a noble and commanding person; great 
stature, strength, and dexterity in the use of arms; good 
temper, courage, and presence of mind: a combination of 
qualities, which Bruce only, of modern travellers, possessed 
in the same degree. ” Coulter was the first botanist who pen¬ 
etrated the Colorado Desert, 35 remarkable for the aridity of 
its climate and the peculiarities of its flora. His collections 
were very large, and their enumeration, had it been published 
in a single report, would have formed probably the most val¬ 
uable contribution to North American botany ever issued. It 
is hoped that this effort to record an outline of his work will 
serve to show to some extent the importance of his scientific 
explorations to the advancement of botany in America. 

* 4 Proc. Roy. Irish Acad. 2 : 555. 1844. 

aB See W, H. Brewer in Watson, Bot. Cal. 2 : 555. 1880. 
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I earnestly request that any known facts regarding Thomas 
Coulter not included in this paper be communicated to me. 
These together with other matter, including the letters of 
Coulter to Augustin Pyramus and Alphonse DeCandolle, to 
which through the courtesy of Dr. Casimir DeCandolle I 
have recently had access, may hereafter be incorporated into 
a more detailed account of Coulter’s labors. 

Washington, D. C. 

Explanation of Plate XXXV. 

The plate is a photolithographic reproduction, on the original scale, 
of the principal part of the map, which was itself a lithograph, pub¬ 
lished with Coulter’s “Notes on Upper California.’’ About an inch 
and a half was cut off the original at the top and bottom, neither por¬ 
tion containing any mark of Coulter’s route. 



Undescribed plants from western Mexico. 

Collected principally by Frank H. Lamb in the winter of 

1894-5- 

MERRITT LYNDON FERNALD. 

Eosteletzkya stellata, n. sp.—A slender much branched 
suberect plant, five to eight feet high, with the stems and 
branches densely stellate-pubescent: leaves one and one-half 
inches or less in length, lanceolate or ovate, on petioles a 
third ora fourth their length; the dark margins coarsely irreg¬ 
ularly and bluntly serrate; pubescence of the leaves dense, 
finely stellate, with some coarser three-iayed hairs beneath, 
and some coarser simple or branched tuberculate hairs above: 
inflorescences axillary, not equalling the leaves; peduncles 
densely fine-stellate: involucral leaves five, subulate, a third 
as long as the calyx: calyx two to three lines high, five- 
parted two-thirds of the way to the base, the segments lan¬ 
ceolate, stellate-pubescent: corolla barely half an inch across, 
yellow or reddish, sparingly covered with coarse stellate hairs: 
stamineal column shorter than the corolla: capsule four lines 
broad, densely hispid, the sharp angles strongly ciliate.— 
Collected .in waste places near Mazatlan by W. G. Wright, 
January, 1889 (no. 1,241); and near a pool on IslaPiedra, 
Mazatlan, by Mr. Lamb, January 2, 1895 (no. 374). 

Trinnifetta cucullata, n. sp.—A shrub, five to ten feet 
high: the terete branches sparingly cinereous-pubescent be¬ 
low, densely so above: petioles three-fourths inch or less in 
length, with four roundish black glands toward the apex; 
leaf-blade ovate-lanceolate, two to five inches long, three- 
fourths to two and one-half inches broad, tapering to a sub- 
cuneate base and an abruptly acuminate tip; pale, cinereous 
and stellate below, darker and less pubescent above; margin 
undulate and irregularly serrate, rarely with scattered dark 
glands toward the base: corymbs of four to six flowers either 
single or in fascicles in the axils of the upper leaves or leaf¬ 
like bracts: bracts mostly oblong, two to five lines in length, 
with pubescence and margins like the leaves, but with many 
round black glands on the margins: peduncles cinereous, one 
to nine lines long, the longer ones often bearing two or more 

[S 3 *] 
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corymbs; pedicels three lines or less in length, stellate-pu¬ 
bescent: sepals an inch long, linear, stellate-pubescent with¬ 
out, the tips incurved and cucullate: petals deep yellow, 
slightly exceeding the calyx, obovate, tapering to ciliate 
and densely-bearded claws: stamens fifteen to twenty, hirsute 
below: style exserted.—Collected in the mountains near 
Zopelote, Tepic, at 2,000 to 3,000 feet altitude, by Mr. 
Lamb, February 11, 1895 ( no - 579 )- 

Ilex Dugesii, n. sp.—Branches stout, covered with smooth 
minutely tomentulose gray bark; branchlets tomentose: leaves 
oblong, yellowish green, dull, one and one-half to two and 
one-half inches in length, eight to eleven lines broad, taper¬ 
ing about equally to the bluntish tip and the tomentose peti¬ 
ole (four lines long), margins strongly revolute, entire or 
obsoletely dentate; the upper surface puberulent, strongly 
rugose, with depressed veins; lower surface paler; the veins 
prominent and fuscous-tomentose: fruit red, axillary, solitary, 
globose, four lines in diameter; the tomentose pedicel three 
lines long: calyx with very shallow, strongly ciliated lobes: 
nutlets four, longitudinally grooved on the back.—Collected 
at Guanajuato by Prof. A. Dug&s, 1891. The Mexican name 
is “Naranjillo.” This species differs from I. mbra Wats., 
to which it is evidently related, in its more oblong relatively 
narrow entire leaves, which are strongly rugose and very 
pubescent beneath. 

Gllricidia Lambii, n. sp.—A tree fifteen to twenty-five 
feet in height, the smooth trunk about eight inches through* 
branches minutely pubescent and warty or glabrlte: leaves 
(at the time of flowering confined to the lowest branches) 
seven or eight inches long, 7-foliate, the rachis sparingly 
appressed-silky: the petiolule two to three lines long, fuscous- 
pubescent and hispid; leaflets two and one-half to three inches 
long, ovate-oblong, or the terminal nearly orbicular, tapering 
to an obtuse tip, glabrous on both sides, or minutely ap¬ 
pressed-silky on the pale lower surface: racemes clustered 
on the naked branches giving the appearance of compound 
racemes two feet long; the true racemes two to four inches 
long, many-flowered; peduncle appressed-pubescent, viscid, 
fuscous toward the base; pedicels half inch in length, sub¬ 
tended by suborbicular fuscous-pubescent ciliate bracts (a 
line long): calyx subtruncate, dorsally saccate, appressed 
silky, three and one-half lines high, five lines broad; the 
teeth broad and ciliate: corolla pale blue fading with age; 
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the standard yellow below, suborbicular with a cordate base, 
and with two oblong callosities above the daw, retuse and 
ciliate above, an inch long, ten lines broad, wings broadly 
oblanceolate, eleven linos long by four and one-half lines wide, 
semihastate above the long claw; keel oblong, eleven lines 
long, two and three-fourths lines broad: vexillary stamen 
free, the other nine connate into a tube: style minutely gran¬ 
ular below the stigmatic tip; ovary glabious.—Collected in 
the valley ol Rio Rosario, Rosario, Sinaloa, by Mr, Lamb, 
January 12, 1895 (no. 451), also observed at Acaponeta, 
Tepic, and often along the stage road between Rosario and 
Santiago. The tree is called “Cacaguananchi” by the Mexi¬ 
cans. 

Cesalpinia Cacvlaco Humb. & Bonpl. PI. iEquin. 2 : 
173. pi 137. 

This species is described as having the leaves unarmed- 
Though Mr. Lamb’s no. 363 from Ocean Beach, near Mazat. 
Ian, agrees well with the description and the plate, one of the 
leaves (in the specimen at hand) has stout recurved spines 
scattered along the rachis, the remaining leaves being un¬ 
armed. 

Lagascea glandulosa, n. sp.—Slender, lax, branching from 
near the base, two to six feet high: the stems densely white- 
villous above, more sparingly so below: leaves apparently all op¬ 
posite, ovate, acuminate, one to three inches long, pale be¬ 
neath, finely soft-pubescent on both sides, entire, ciliate, on 
slender pubescent petioles three to eight lines in length: 
peduncles inch or so long, lanate-villous, and often glandu¬ 
lar: glomerule about 15-headed, subtended by two to five 
linear-lanceolate glandular-ciliate bracts: involucre three and 
one-half lines high, cylindrical and villous for half its length, 
then spreading into five narrowly deltoid glandular teeth: cor¬ 
olla yellow, viscid, twice the length ot the involucre, the five 
lanceolate lobes acute: achene pubescent.—Collected at the 
head of Mazatlan River, by W. G. Wright, in January, 1889 
(no. 1,305); and in thickets along the road from Rosario to 
Chile, Sinaloa, by Mr. Lamb, January 16 to 20, 1895 (no. 
483). Resembling £. decipiens , Hems]., but differing from that 
species in its more slender habit, thin, soft-pubescent leaves 
on very slender petioles, broader, more spreading and gland¬ 
ular involucral teeth, and pubescent achenes. 
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Galea submembranacea, n. sp.—Suffrutescent, five or six 
feet high, the many-grooved branches sparingly villous: 
leaves submcmbranaceous, on petioles a line or so long, ob¬ 
long-lanceolate, subcordate at base, attenuated to a subapicu- 
late tip, smooth and shining on both surfaces, or sparingly 
villous on the veins beneath, entire, or with a few scattered 
teeth; the largest three and one-half inches long: heads four 
to six in terminal or lateral corymbs; the peduncles and pedi¬ 
cels villous-lanate: involucral scales lanceolate, in four or five 
series; the outer short series villous, ciliate, and obtuse; the 
inner longer senes becoming glabrate, or merely ciliate, acut- 
ish: floweis strongly pubescent below; rays about twenty, ob¬ 
long, whitish, with about seven dark nerves, three-toothed at 
the tip; disk-flowers many: pappus scales fifteen to twenty, 
linear-subulate, ciliate-erose on the margins; achenes subte- 
tragonal, hirsute —Collected on a mountain side at Zopelote, 
Tepic, at 3,000 feet altitude, by Mr. Lamb, February 9, 1895 
(no. 554). In habit closely resembling C+ scabrifolia Benth. 
& Hook., but well distinguished by the thinner glabrous 
leaves, villous stem, and hirsute achenes. 

Ipomcda amplexicaulis, n. sp.—Avery slender vine, climb¬ 
ing over bushes to the height of ten or twelve feet: stems 
sparingly hispid or glabrate: leaves remote, an inch and a 
half long or less, glaucous, on very short petioles (two-thirds 
line), ovate, cordate, with rounded base and deep closed sinus, 
round or blunt at the tip; the veins conspicuous, especially 
below, and the mid-vein continued into a brown cusp: pedun¬ 
cles axillary, two or thiee inches long, bearing cymes of five 
to ten light yellow flowers; bracts of the inflorescence lance- 
subulate, a line long; pedicels two or three lines long: calyx: 
two lines high; the teeth lanceolate, with whitish scarious 
margins, and covered with brown dots: corolla hardly an inch 
long, broadly cylindrical for two-thirds of its length and then 
gradually spreading to a limb half an inch or so across: sta¬ 
mens unequal, about half the length of the corolla-tube: style 
filiform; capsule obovate, three lines high.—Collected at 
2,000 to 3,000 feet altitude in the mountains near Zope¬ 
lote, Tepic, by Mr. Lamb, February 12, 1895 (no. 576). 

Ipomoea Lambii, n. sp.—A slender vine, climbing fifteen 
feet over bushes and trees: the stem and branches covered 
with strongly reflexed tuberculate hairs: leaves broadly ovate, 
acuminate, varyingin length from three to seven inches, two- 
thirds as broad as long; somewhat 3-lobed, or subhastate, 



536 


The Botanical Gazette. 


[December, 


strongly pubescent beneath, and sparingly above, with as¬ 
cending tuberculate hairs; petiole two-thirds as long as the 
blade, densely covered with reflexed hairs: peduncles two to 
four inches long, sparingly appressed-pubcscent, bearing two 
to four large flowers: calyx about an inch long; sepals ovate- 
lanceolate, the outer much larger than the inner: corolla rose- 
purple, three to three and one-half inches high, three to four 
inches broad when expanded: style exceeding the unequal 
stamens and reaching nearly to the throat of the corolla.— 
Collected near Zopelote, Tepic, at 2,000 feet altitude, by Mr. 
Lamb, February 10, 1895 (no. 556). 

Solanum (Polymeria) Lambii, n. sp.—A stiff vine climb¬ 
ing ten feet over bushes: branches subterete, geniculate, 
densely stellate-pubescent above: leaves solitary or geminate 
and unequal above, an inch or two long, broadly ovate or ren- 
iform with blunt or rounded tips and cordate bases, densely 
white-stellate beneath, fuscous-stellate above, especially on 
the veins; petioles two to seven lines long, stellate-pubescent: 
peduncles stellate-pubescent, two to four, axillary, unequal, 
none exceeding the leaves, bearing single flowers: calyx sub- 
globose, stellate-pubescent, with ten linear teeth one and 
one-half to two and one-half lines in length: corolla blue and 
white, eight lines high, plicate, angulately 5-lobed, externally 
cinereous-puberulcnt in bands, the narrow lobes somewhat 
incurved: anthers oblong, yellow, two and one-half to three 
lines long, one of them raised on a filament to twice the 
height of the other four.—Collected at Villa Union, Sinaloa, 
by Mr. Lamb, January io, 1895 (no. 446). 

Two specimens, one collected at Wartenberg, Huastecaby 
Ervendberg (no. 126), August-September, 1858; the other 
by Mr. Hahn in 1865-66 (no station given), may belong here, 
but they have their leaves tapering at the base. 

Carlowrightia glabrata, n. sp.—The slender somewhat 
woody stem diffusely branched, a foot or two high, villous or 
glabrate or merely puberulent: leaves one and one-half to two 
and one-half inches long, tapering below to slender petioles 
three to four lines in length, and above to cuspidate tips, 
finely pubescent or glabrate on both surfaces: flowering 
branches almost naked, arising from the upper axils, some¬ 
what dichotomous, elongated and forming very slender few- 
flowered spikes three to eight inches in length; calyx-teeth 
subulate, one and one-half to two lines long, viscid-pubescent, 
twice as long as the lance-subulate bracts: corolla white or 
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purplish, four to five lines long, deeply cleft, and with a short 
tube (about a line in length): anther-cells narrowly oblong, 
slightly oblique, one extended a little above the other: cap¬ 
sule four to five lines long, the stipe equalling the ovate lat¬ 
erally compressed body; seed flat, tuberculate-roughened, ir¬ 
regularly cordiform with thickened margins, two lines long, 
scarcely as wide.—Collected at Manzanillo by Dr. Edward 
Palmer, December, 1890 (no. 892); and in dry soil under 
*‘Mango” trees at Villa Union, Sinaloa, by Mr. Lamb, Janu¬ 
ary 8, 1895 (no. 420). 

Henrya grandifolia, n. sp.—Slender, two to four feet high, 
the branches densely glandular-pubescent above, glabrate 
below: leaves lance-ovate, three to five inches long, twelve 
to sixteen costate, tapering above to an acuminate tip, and 
below to a petiole an inch or so long, appressed-pubescent 
on both surfaces, sparingly villous on the midrib above; the 
marginnearly entire, ciliate: the axillary or terminal spikes 
lax, with a few scattered flowers; the spike generally sub¬ 
tended below by a pair of ovate or orbicular glandular-pubes¬ 
cent leaf-like bracts: bractlets subtending the involucre 
oblanceolate, one and one-half to two lines long: involucres 
four and one-half to five lines long, oblanceolate, rounded and 
often corniculate at the tip: calyx a line high, wdth lance-sub¬ 
ulate teeth: corolla white, three-fourths inch in length: anther- 
cells elongate-oblong.—Collected at Escuinapa, Sinaloa, by 
Mr. Lamb, January 29, 1895 (no. 505). 

Tillandsia (Platystaehys) exserta, n. sp.—Leaves about 
twenty, rosulate and strongly recurved, deeply canaliculate 
above, softly white-lepidote on both surfaces; the dilated base 
broadly lanceolate, an inch long; the blade lance-subulate 
three to six inches long: peduncle six inches in length: bracts 
ovate, appressed-imbricated, the lower with subulate leafy 
tips two to three inches long; the upper with very short tips; 
ail densely white-lepidote: the simple distichous spike two 
to four inches long, half inch broad, rather densely flowered: 
flower-bracts lance-ovate, acute, eight to eleven lines long, 
straw-colored shading into rose at the margins, lepidote, be¬ 
coming smooth: sepals lance-linear, exserted often half inch 
beyond the bracts: petals ovate-oblong, violet, half inch long, 
slightly exceeded by the stamens.—Common on the bushes 
and trees near Mazatlan, Sinaloa, occurring mostly upon the 
trees bordering the 1 ’esteros” or lagoons. Collected by Mr. 
Lamb, January 2, 1895 (no. 381). 

Cambridge , Mass. 
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WI1H PIATEXTWJ 

Passittora porphyretica Mast —(§ Decalola). Scandens 
ciirata, ramulis teretibus setis longiusculis patentibus fulvidis 
dense vestitis; folns 5-6 0 " long x 3 _ 4 1U * lat , superioribus 
gradatim minoribus, crassiuscuhs supeine scabiiusculis, in(ia 
molliter setuloso-tomentosis, subrotundis palmatim trinerviis, 
basi breviter cordatis, lobis rotundatis divcrgentibus ultra 
medium trilobatis lobis obtusis integris, medio parum lon- 
giore, petiohs 25”” long, eglandulosis; stipuhs 8-io n,m long, 
oblique ovatis acutis violaceo-purpureis; floribus numerosis 
secus apices ramulorum racemoso-fasciculatis; pediccllis 2”, 
bracteis floribus approximate circa r m long, ovato-oblongis 
acutis petaloideis violaceo-purpureis; floribus diametro 2-$'* 
tubolato expanso; sepalis oblongis 3-ncrviis, pctalis conformt- 
bus paulo bievioribus; corona fauciali univel biseriali filis 
crassiusculis purpureo-maculatis petalis vix brcvioribus, corona 
media membranacea dimidio bieviore erecta tubulata plicata 
margine anguste inflcxa; coiona infra mediana annulaii cras- 
siuscula; gynandrophoro gracili glabro; ovaiio ovoideo setu- 
loso; stylis gracilibus. —Plate XXXVI. 

Species ob stipulas bracteasque coloratas, necnon ob inflor- 
escentiam racemoso-fasciculatum commemorabilis. 

Sunny places in forest near Jutiapa, Depait. Jutiapa, Guat , 
alt. 1,200 tt , Apt. 1894, Heyde & Lux, no. 6,334. 

Begonia convallariodora C. DC ; erecta glabra folus 
modice petiolatis ovato-acuminatis basi inaequali utnnque ro¬ 
tundatis margine subundulatis serrulatisque denticulis breviter 
subulatis, nervis secundariis utrinque 3-4 e petiolo divaricant- 
ibus et 4-5 e nervo centrali penninervatim adscendentibus, 
inflorescencia cum pedunculo folium fere aequante multiflora, 
fl. masc. sepalis 2 rotundatis integris petalis 0-1-2 quam se- 
pala multo minoribus staminibus liberis numerosis antheris 
oblongis cum filamentis fere aequilongis, fl. fem. 2-lobi lobis 
rotundatis integris stilis 3 bifidis laciniis spiraliter papilli- 
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feris ovario globoso-elliptico 3-alato ala maxima semilunari. 

Caulis in sicco inferne circiter 3 ram crassus, fasciculis intra- 
medullaribus nullis. Folia alterna, limbi ad 9 tm longi et $ ,m 
lati in sicco membranacei stomatibus ellipticis glomerulatis 
cystolithis nullis. Petioli circiter I2 ram longi. Inflorescentise 
axillaris in vivo niveac pedunculus circiter 4 <m longus ramique 
ut videtur 2—3-dichotomi, bracteolae cito deciduae, flores in 
vivo Convallariae odorem fragrantes. Floris masculi sepala cir¬ 
citer 5 mm longa, antherse rimis longitudinalibus dehiscentes. 
Flores feminei in spccimine adhuc juveniles. Capsula ignota. 

Species verisimiliter sectionis Rossmannicz A. DC. 

Pansamala forest, Depart. Alta Vcrapaz, Guat., alt. 3,800*, 
Jan. 1886, von Ttirckheim, no. 840. 

Begonia Cooper! C. DC.; loliis breviter petiolatis oblongo- 
ellipticis uno latere paulo latioribus basi ima parum inaequali 
acutis subduplicato-serratis, dentibus apice subulatis, supra 
glabris subtus ad nervos pilosis nervis sccundariis rectis utrin- 
que fere 15, inflorescentiae multiflorae cum pedunculo folium 
parum superantis ramulis pluries dichotomis cum pedunculo 
hirsutis, fl. masc. sepalis 2 rotundatis integris glabris antheris 
ellipticis quam filamenta parum brevioribus, fl. fem. lobis 2 
rotundatis integris glabris ovario glabro stilis 3 caducis 2-fidis 
basi connatis lobis laciniosis spiraliter papilliferis, capsula gla¬ 
bra alis 2 marginiformibus aequalibus tertia multo majore 
transverse elongata obtusa. 

Rami lignosi hirsuti in sicco rubiginosi ad crassi fascicu¬ 
lis intramedullaribus nullis. Folia alterna penninervia, limbi 
ad n cm longi ad 5.5 tm lati in sicco firmo-membranacei nervis 
secundariis cum central! angulum acutum superne formantibus 
stomatibus glomerulatis ellipticis cystolithis nullis. Petioli 
ad i Lm longi. Inflorescentia axillaris pedunculo circiter 8 cm 
longo. Floris masculi petala o, stamina numerosa libera, an- 
therae glabrae rimis longitudinalibus dehiscentes connectivo 
ultra loculos breviter producto. Capsula basi subacuta ad 
7 wra longa, ala maxima I2 mm longa 6 mm lata in sicco membrana- 
cea pellucida, placentae 2-fidae lamellis utrinque ovuliferis. 

Species sectionis Ruizopavonice A. DC. B . carpinifolice 
Lieb. proxima ramis hirsutis limbis basi acutis nervorum nu- 
mero aliisque notis ab ea discrepans, foliorum forma Corylum 
ferocem referens. 

Cartago, Prov. Cartago, Costa Rica, alt. 4,250* Mch. 
1888, Juan J. Cooper, no. 5,778. 
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Begonia Estrellensis C. DC.; glabra foliis parvis breviter 
petiolatis ovato-ellipticis basi subsequali obtusis apice acute 
acuminatis apicem versus serratis penninerviis nervis lateraii- 
bus adscendentibus utrinque 3—4, inflorescentia folium parum 
superante multiflora pauciramosaque floribus parvis, fl. masc. 
sepalis 2 cum petalis 2 quam sepala multum brevioribus ovatis 
integrisque staminibus liberis numcrosis antheris oblongis fil- 
amenta brevissima multum superantibus connectivo ultra lo- 
culos producto, fl fern. 2-3-lobi lobis ovato-ellipticis integris 
quorum interno multo minore vel deficiente, stills 3 basi brev¬ 
iter connatis 2-fidis laciniis tortis spirahter papilliferis, cap- 
sulae ala maxima transverse ct subadscendente subarcuata 
apieeque subacuta. 

Ramuli lignosi nodosi circiter 2 rom crassi fasciculis intrame- 
dullaribus nullis. Folia alterna, limbi in sicco rigiduli 6. 5 tm 
longi 2.5 tm lati stomatibus ellipticis 2-5-glomeratis cystolithis 
nullis. Petioli longi. Inflorescentia axillaris ex apice 
pedunculi circiter 2.5*“ longi axi unifloro terminati utroque 
latere circiter ter dichotoma, bracteis bracteolisque cito cadu- 
cis ellipticis integris. Floris masculi sepala 5 mm longa, antherae 
rimis longitudinalibus dehiscentes, connectivus apice in sicco 
rubescens. Capsulae ad lobos circiter 4 mm longae ala maxima 
vix 3 mw lata aliis marginiformibus. 

Estrella, Prov. Cartago, Costa Rica, alt. 4,400^ Apr. 1888, 
Cooper, no. 5,779. 

Begonia Guyanensis A. DC , var. glaberrima C. DC. ; foliis 
exceptis supra parcissime pilosulis glaberrima. 

Jimenez, Llanos de Santa Clara, Comarca de Limon, Costa 
Rica, alt. 650“, Apr. 1894, J. D. S , no. 4,814. 

Begonia Heydei C, DC.; erecta glabra foliis modice petio¬ 
latis ovato-lanceolatis basi valde inacquali uno latere auricu- 
latis apice acute acuminatis margine remote et parce denticu- 
latis nervis 7 e petiolo divaricantibus quorum centrali nervulos 
utrinque 2-3 emittente, inflorescentia paucifloracum pedunculo 
quam folium breviore, fl. masc. sepalis 2 cum petalis 2 quam 
sepala angustioribus ellipticis integris staminibus numerosis 
antheris ellipticis quam filamenta brevioribus, fl. fern. 3-lobi 
lobis ellipticis integris stilis 2-fidis basi connatis infra lacin- 
ias membranaceo-dilatatis laciniis membranaceis spiraliter 
papilliferis ovario brevi supra alas acuminato inferne attenu¬ 
ate alis e basi lata lineari-oblongis quarum maxima quam alias 
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obtusae parum longiore apice arcuato-acuta, capsula matura 
rotundato-rhomboidali alis angustis. 

Caulis in sicco ad 3“ m crassus fasciculis intramedullaribus 
nullis. Folia alterna, limbi io Lm longi 32 mm lati in sicco mem- 
branacei subpellucidi, stomatibus sparsis ellipticis. Petioli 
2.5 m longi. Inflorescentiae axillaris ut videtur trifloras pedun- 
culus ad 2 cm longus, flores apice pedicellorum bracteolis 2 
ellipticis integris fulti. Floris masculi sepala I2 wm longa, 
stamina apice columnae inserta, anthcras rimis longitudinali- 
bus dehiscentes. Floris feminei petala vix r ra longa, stili ca- 
duci, ovarium 3-loculare, placentae 2-fidas lamellis utrinque 
ovuliferis. Capsula matura circiter I2 mm longa lataque. 

San Miguel Uspantan, Depart. Quichd, Guat., alt. 8,ooo lt , 
Apr. 1892, Heyde & Lux, no. 3,094. 

Begonia Lnxii C. DC.; foliis mediocribus modice petiolatis 
transveise ovato-acuminatis basi inaequali cordatis margine 
serrulatis supra ad paginam subtusque ad nervos pilosuhs pal- 
mati-6-nerviis, petiolo glabro apice imo subtus fimbriato, in- 
florescentia florente pauciflora cum pedunculo quam folium 
breviore fructifera cum paulo superante bracteis caducis ellip¬ 
ticis, fl. masc. sepalis 2 rotundatis cum petalis 2 obovatis in¬ 
tegris glabris antheiis ellipticis quam filamenta brevioribus, 
fl. fern. 3-lobi lobis exterioribus rotundatis cum interno ellip¬ 
ticis integris glabris, capsula oblongo-elliptica glabra 2-locu- 
lari 2-3-alata alis subaequalibus quarum maxima transverse 
parum elongata tertia minima vel nulla. 

Suffrutex circiter 30™ altus radice fibrosa caule lignoso 
adulto fistuloso ad nodos tumido inferne inter nodos 3 ram 
crasso. Caulis fasciculi intramedullares in nodis nonnulli. 
Folia alterna, limbi in sicco tenuiter membranacei pellucidi 
ad 11™ longi ad 5 vm lati stomatibus ellipticis sparsis. Petioli 
ad 5 m longi in sicco tenues. Inflorescentias fructiferae pedun- 
culus 5 cm longus. Floris masculi stamina libera numerosa 
antheris glabris rimis longitudinalibus dehiscentibus. Floris 
feminei bracteoke ovatae caducae, stili 3 caduci liberi 2-fidi 
laciniis spiraliter papilliferis, ovarium 3-loculare, placentas 2- 
partitae lamellis utrinque ovuliferis, Capsula abortu 2-locu- 
laris. 

San Miguel Uspantan, Depart. Quiche, Guat., alt. 6,ooo ft T 
Apr. 1892, Heyde & Lux, no, 3,095.—Volcande Agua, De¬ 
part. Zacatepdquez, Guat., alt. 7,ooo fl , June 1892, Shannon, 
no. 3,627. 



54 2 


The Botanical Gazette . 


[December, 


Begonia Thiemei C. DC.; glabra foliis modice petiolatis 
oblongis inaequilateris subobliquis margine remote denticu- 
latis in sicco tenuissime membranaceis pellucidis penninerviis 
nervia latcralibus utrinque circiter 8 tenuissimis subadscend- 
cntibus, 11. masc. sepalis 2 obovatis integris petalis Oantheris 
filamenta duplo superantibus spathulato-oblongis, 11. fern. 
2-lobi lobis reniformi-rotundalis integris stilis 3 liberis 2-fidis 
laciniis spiraliter papilliferis tortisque ovario 3-loculari, cap- 
sula transverse longc alata ala maxima ovata obtusa. 

Caulis herbaceus. Folia conferta alterna ad i6 ,m longa ad 
6 fm lata in sicco tenuissimc mcmbranacea stomatibus sparsis 
raris magnis ellipticis. Sepala i tm longa. Capsula elliptica 
alis membranaceis quarum maxima i6' nm intermedia 5 ,BW longa. 
Placentae 2-partitae lamellis utrinque ovuliferis. 

San Pedro Sula, Depart. S. Barbara, Honduras, alt. 8oo ft , 
Mch. 1888, Dr. C. Thieme, no. 5,240. 

Begonia trichosepala C. DC,; caule repente baud dense 
piloso c nodis radicante, foliis longe petiolatis ovato-acuminatis 
basi cordatis margine remote denticulatis supra glabris subtus 
ad nervos sparse pilosis penninerviis nervis secundariis alternis 
adscendentibus utrinque 5, inflorescentia pauciflora florente 
cum pedunculo quam folium breviore, fl. masc. sepalis 2 ro- 
tundatis extus in medio longe fimbriatis petalis 2 quam sepala 
multo minoribus ellipticis glab is integris antheris oblongis 
obtusis quam filamenta pluries longioribus, fl. fern, stilis cadu- 
cis capsula glabra 3-alata ala maxima quam alias parum long- 
iorc transverse elongata obtusa. 

Caulis in sicco subcoriaceus 3 ,nra crassus e nodis radicellas 
fibrosas emittens fasciculis intramcduliaribus nullis. Folia 
alterna, limbi circiter io m longi 5 im lati, in sicco tenuiter 
membranacei subpellucidi stomatibus ellipticis sparsis. Pe- 
tioli 6.5 m longi, Inflorescentiae axillaris fructifera pedun- 
cuius ad 9 cin longus pilosus, bractese elliptical glabra caducre, 
florum pedicelli adpresse et longe pilosi. Stamina numerosa 
libera toro convexo inserta, anthera glabrae rimis longitudi- 
nalibus dehiscentes connectivo ultra loculos subproducto. 
Capsula 3-locularis circiter i cm longa, placentae 2-fidae lamellis 
utrinque ovuliferis. 

Pansamald, Depart. Alta Verapaz, Guat., alt. 3,800™ Jan, 
1887, von Tiirckheim, no. 225. 

Begonia TaerckUeimii C. DC.; foliis magnis longe petio¬ 
latis ample reniformibus margine undulatis palmati-9-nerviis 
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utrinque cum petiolis fulvo-tomentosis dein supra glabratis, 
pedunculo petiolis longiore cum inflorescentiae pluries dicho¬ 
tomy ramulis fulvo-tomentosis, fl. masc. sepalis 2 ellipticis 
integris extus rufo-pilosis, antheris subobovato-ellipticis quam 
filamenta usque ad duplo brevioribus connectivo ultra Ioculos 
obtuse producto, fl. fem. lobis 4 obovato-ellipticis integris 
extus parce pilosis, capsula 3-alata alisque pilosis maxima 
transverse et recte producta caeteris subaequalibus parum 
latiore. 

Folia alterna, limbi in sicco subcoriacci opaci li clu longi 
20*“ lati. Petioli circiter 22 LIU longi. Floris masculi pctala o, 
stamina toro subconvexo inserta antheris glabris rimis longi- 
tudinalibus apice subarcuatis dehiscentibus. Floris feminei 
lobi circiter 7 m “ longi 3 wm lati. Stili 3 persistentes basi con- 
nati apice auriculato-bilobi lobis extus papilliferis, ovarium 
ellipticum dense pilosulum 3-loculare, placentae 2-fidae lamellis 
utrinque ovuliferis. Capsulae maturae ad 1 i m,u longy ala max¬ 
ima 6 WU1 lata. 

Species B, pinetorum A. DC. proxima. 

S^sisp, Depart. Alta Verapaz, Guat., alt. 3,soo tb , Febr. 

1886, von Tiirckheim, no. 885. 

Macroscepis pleistailtlia Donnell Smith.—Setis longis 
patentibus simul et setulis minimis brunneo-vestifca. Foial 
obovata, sin minus rhomboidea, acuminata, basis cordatae lo¬ 
bis incumbentibus. Pedicelli plurimi pedunculum aequantes, 
floribus ebracteatis in umbellas globosas densas petiolos vix 
superantes congestis. Sepala ovata acuminata corollae iauces 
superantia, sinu unoquoque glandula instructo. Corollae ex- 
trorsum glabrae et pallidae tubus ovoidtus, limbi supra papil- 
losi et in sicco fusci lobis rotundis. Coronae squamae deltoidem 
in apice incurvo truncatae ad basim connatae. Retinacula ob- 
longo-ellipsoidea, caudiculis subnullis. 

Stems stout, their diameters exceeded by the longer hairs, 
younger parts villose. Leaves 6-9 x 4-5" 1 , pale beneath, 
each surface with short, scattered hairs, nerves and margins 
pilose. Petioles long. Peduncles stout, ebracteate. 

Pedicels 4-6 1 long, equaling linear-lanceolate bractlets. Um¬ 
bels about 1 J Ia in diameter. Sepals nearly free, 4| X 3J 1 , retic- 
ulately veined, smooth within; glands minute, cylindrical. 
Tube of corolla 3 1 high; limb spreading, 9 1 in diameter, lobed 
to the middle. Gynostegium a third shorter than tube of 
corolla, the stamina! scales closing the throat, anthers nearly 
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destitute of a terminal membrane. Polliniaobovale-ellipsoid, 
compressed, vertically pendulous. Ovaries smooth, ovoid, 
attenuately produced, carinate, stigma flat. Follicles not seen. 

Moist grounds along river near Mataquescuintla, Depart S. 
Rosa, Guat., alt. 4,OOO ft , Mch. 1894, Heyde & Lux, no. 6,350. 

Acalypha Lotsii Donnell Smith.—(§ Leptopod^E Muell. 
Arg.) Folia ovato-lanceolata in caudam linearem integram 
producta, basi cordata 5-7-nervia. Spicae utriusque sexus in 
ramis non constanter sitae; spicae masculinae inierne laxi- 
bracteatae basi bracteis singulis femininis interdum praedite, 
floribus 4-8-nis; spicarum feminarum bractcae 2-6 dissitai 
nonnunquam opposite, florentes fere partitas in segmenta 
singula terminalia reliquis majora products, fructiferre auctae 
laciniis 7-11 elongato-triangularibus usque ad medium inae- 
quality incisae. Calyx 5-partitus. Styli glabri laciniis fill- 
formibus turn pinnato-tum furcato-multifidi. 

Shrub 9-12 ft high, branches virgate, petioles, nerves and 
young twigs cano-velutinous, otherwise glabrate. Stipules 
setaceous, S-sMong, persistent. Petioles 4-10 1 long. Leaves 
1 serrated, the interior pair of basal nerves 
nearly half as long as midrib. Male spikes slender, pubescent, 
with their one fourth as long peduncle added long; 

calyx 4-partite, stamens 8. Female spikes glabrous, chiefly 
twice exceeded by the capillary (i-2 m long) peduncle; bracts 
i-flowered, in fruit 4~5 l in diameter; segments of calyx ovate, 
acute, ciliate, divisions of style 8-22; capsules cano-pilose, seeds 
scarcely punctulate.—Indicated as a new species by Dr. John 
Lotsy, but the time for its description failed him before leav¬ 
ing the Johns Hopkins University for his post as Subdirector 
of the Botanical Gardens at Buitenzorg, Java. Closely re¬ 
lated to A . leptopoda Muell. Arg. ex char . 

Pansamala, Depart. Alta Verapaz, Guat, alt. 3,800**, May 
1887, von Turckhcjm, no. 1,242.—Rio Ocosito, Depart. Que- 
zaltenango, Guat, alt. 250*, Apr. 1892, J. D. S., no. 2,615. 
—Azagualpa, Depart S. Rosa, Guat., alt. 2,ooo ft , June 1892, 
Heyde & Lux, no, 3,475.—Jumaytepeque, Depart S. Rosa, 
Guat, alt 3,ooo ft , Sept 1892, Heyde & Lux, no, 3,839. 

Aspleuium DonHell-Smithii H. Christ; fronde valde elon- 
gata glabra obscure viridi 45^ longa 8-io cw lata, numerosis 
(30 quoque latere vel pluribus) pinnis alternis instructa; 
stipite obscure castaneo laevi; pinnis brevissime, ne vix 
quidein, petiolatis basi inferiori sensim truncatis, basi su- 
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pcriori angulo recto abruptis vel moderate auriculatis 6 cra 
longis basi 8 mm ad i cm latis falcatis horizontaliter patentibus, 
simpliciter, ad basin rarius furcato-serratis, serratura valde 
regulari et parallela, dentibus 2 mra longis obtusiusculis, pinnis 
a parte media versus apicem in caudam angustam protunde 
serratam sensim productis; soris circa 12 quoque latere nervi 
medii pinnae, a nervo versus marginem angulo patente (nec 
valde obliquo) tendentibus, sed dentes marginis non intranti- 
bus latis brunneis sese fere tangentibus parallelis; textura 
papyraceo-herbacea, nervulis occultis. 

Habit of A. bisection S\v., but pinnae broader (more resem¬ 
bling those of A. proienmm Schrad.) and not incised-pinnat- 
ifid but simply and regularly serrated. Very peculiar by the 
very close large sori, occupying the undivided part of the pin¬ 
nae, Differing from*^. falcatum and protensum by the long 
cauda of the pinnae. 

Nebaj, Depart. Quiche, Guat., alt. 7,ooo ft , May 1891, 
Heyde & Lux, no. 4,678. 

Asplenium Shepherdi Spreng., var. bipinnatnm H. 
Christ.—Differt magnitudine dupla vel tripla typi, pinnis 
9 cm distantibus, perfecte bipinnatis nec bipinnatifidis, pin- 
nulis pinnarum solutis 1.5 ad 2 tm distantibus, margine inferiori 
decurrentibus, sed interstitio libero. Infra apicem pinnatifi- 
dam pinnae adsunt circiter 8 harum pinnularum solutarum 
quoque latere. 

Volcan Tecuamburro, Depart. S. Rosa, Guat, alt. 6,OOO lfc , 
Febr. 1893, Heyde & Lux, no. 4,680. 

Nepliroflium nigrovenium H. Christ, (§Lastr,ea); stipiti- 
bus pluribus ex apice caudicis oriundis (aeque ac in N. conter- 
mino Desv.) i8 im longis debilibus stramineis, cum rachi pilis 
subulatis nigris 2 ad 3 mm longis vestitis; fronde herbacea gla¬ 
bra obscure viridi infra vix pallidiore triangulari-deltoidea 30 cm 
longa basi 8 " m lata versus apicem decrescente, infra apicem 
pinnatifidam 12 pinnis oppositis quoque latere instructa; pin¬ 
nis infimis longis 3 "“ latis sessilibus lanceolatis acuminatis, 
in apicem subcaudatam productis, infra proxime versus ner- 
vum nigrum, sed non adnervum ipsum incisis, supra alamediali 
3 mm lata remanente; lobis ligulato-falcatis latis sese fere 
tangentibus manifeste et regulariter serrato-dentatis acutius- 
culis, nervulis quoque latere circiter 8 ad iodistinctis, nigris, 
*8—Vol XX.—No 12. 
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simplicibus haud furcatis; soris circa 8 quoque latere exacte 
mediis inter nervum medialem et margincm lobi nervulis in- 
sidentibus, flavescentibus, minutis, o. S“ m latis, indusio nimius 
fugaci. 

A very peculiar species, well distinguished by its feeble 
size, deltoid shape, black venation and scales of the stipe, reg¬ 
ularly denticulated large segments. 

San Pedro Sula, Depart. S. Barbara, Honduras, alt. 1,000“ 
Sept. 1887, C. Thieme, no. 5,646. 

Baltimore, Md. 

Explanation of Plate XXXVI. 

Passifiora porphyretica Mast.—Ramuli floriferi cacuinen, et folium 
magnitudine naturali. Stipula, bractea, sepalum, petalum, necnon 
flos in sectione mediana verticali visus bis autti. 



BRIEFER ARTICLES. 

Mimicry of fungi in insects.—It has long been known to botanists 
as well as entomologists that certain butterflies belonging to the genus 
Kaliima, although the upper surface of their wings is brilliantly col¬ 
ored, have the under surface of a dull gray or grayish-brown color. 
A large species often seen in museums, Kaliima Inachis, always ex¬ 
cites admiration when mounted with the wings expanded, from the 
beautiful and intense blue color of the upper surface. When speci¬ 
mens of this species are mounted so as to show the insect resting on a 
twig with the wings closely overlapping, the resemblance to a dead 
leaf attached to the twig is something astonishing. The color is pre¬ 
cisely that of a dead leaf and the outline is that of a leaf, for at the 
lower angle of the wings, they are suddenly narrowed so as to form, 
in the resting position, a remarkable resemblance to a petiole. Al¬ 
though this mimicry of a leaf is well known, I do not remember to 
have seen it stated that the mimicry is carried still farther. Recently 
I was shown some specimens of Kaliima Inachis from India which 
had been mounted on plaster by Mr. W. D. Denton. To show how 
great is the resemblance to a leaf I may say that the first tablet shown 
was only a few feet from me and I innocently asked why a leaf was 
mounted with the butterfly; whether it was intended to show the plant 
it lived upon. To my mortification Mr. Denton said that there was 
no leaf there; that the tablet showed only the insect in its expanded 
and its resting postures. On examining the insect more closely, I no¬ 
ticed that the ‘•leaf” appeared to be attacked by a species of Meliola 
and, on turning the specimen so that the light fell obliquely upon it, 
I noticed patches of a dull olive green color resembling closely the 
appearance of a leaf on which is growing the young stage of a Strigula, 
In short, the mimicry was carried so far that there was not only an 
admirable imitation of a leaf but also a mimicry of the parasites which 
infest leaves in a region like that of which the Kaliima is a native. 
On comparing several specimens, one could see that the spots which 
mimicked parasites were not identical on different individuals but, 
while there was a general similarity in all, there was just such a diver¬ 
sity m the disposition and intensity of the spots as one would have 
expected if he had had before him real leaves attacked by parasites 
like Meliola and iSingula. Mr. Scudder informs me that entomolo¬ 
gists had noticed the spots on the lower surface of the wings of Kal- 
lima and also the fact that their position varied with the individual. 
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Naturally it would not occur to them as it would to a mycologist that, 
in this case, the spots represented a case of mimicry carried, one would 
suppose, to the highest degree of perfection; for, not only is the whole 
insect remarkably like a leaf, but, to complete the deception, it is 
spotted with parasites irregularly distributed precisely like those on 
real leaves. In the specimens I saw it required no exercise of the 
imagination to interpret the meaning of the spots, but any person ac¬ 
customed to examine tropical foliicolous parasites would have been 
struck immediately with the resemblance.—W. G. Farlow, Cambridge , 
Mass . 

Notes on the sumacs.—Rhus Cavoliuiana, sp. nov. Low but erect, 
ten to eighteen inches high, with somewhat glaucous branches: petioles 
terete and smooth; leaflets thirteen to seventeen, oval to oblong- 
lanceolate, coarsely and irregularly serrate, green above, pale be¬ 
neath but not glaucous, two to three inches long: flowers polyga¬ 
mous in a close terminal thyrsoid panicle which is broadly ovate in 
outline, four to six inches long, the lower branches soft villous, other¬ 
wise smooth: drupe discoid, clothed with short red hairs, with a 
smooth stone.—Flowers in the latter part of May and the acid berries 
ripen in September.— Plate XXXVII. 

This species was found in the early part of the present summer in 
middle North Carolina, growing in old fields and low woods. It 
seems to be decidedly rare and local and in this state has a very lim¬ 
ited distribution. It is most closely allied to R . glabra , from which it 
is at once distinguished by the larger leaflets, fewer in number, and 
the absence of the glaucous-like whitening beneath. The panicle is 
broad and spreading while that of R. glabra is more narrow. R . Car - 
oliniana occurs with R. glabra and R. copallhta but attains only a low 
growth. 

It may be of interest to know that Rhuspumila Michx. was collected 
during the past summer m western North Carolina. Chapman’s Flora 
of the Southern States gives the habitat of this species as “pine-bar¬ 
rens, from North Carolina to Georgia,” I can find no record, how¬ 
ever, of its having been collected in this section and, as I have failed 
to find it there after a careful examination, have concluded it was an 
error. The description as given by Dr. Chapman is very good, though 
the lower limit of the number of leaflets is probably nine instead of 
eleven. Pursh in his Flora of North America, correctly gives the 
plant as occurring in “upper Carolina.” It was from this section that 
John Lyon collected the plants which grew in £is garden and from 
which Pursh made his description. This description is similar to that 
in Chapman’s Flora except that the number of the leaflets is not defin- 
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itely limited, merely stated to be “folns pinnatis multijugts ” Lyon 
avers that he was seveiel} poisoned by handling the plant but it must 
have been by anothei plant 01 he was hypeisensitive to rhus poisons 
Negio children wheie R pumila grows eat Us bemes with the same 
avidity as those of R glob/a 01 R copalhna and experience no symp¬ 
toms ot poisoning— William Willard 4she, Noth Ccitolina Geolog¬ 
ical Sunc) 

Note on Aster. — In the region round about Obeilm, Ohio, the 
descriptions of Aster cotymbosus and As+er macrophyllus y as given by 
Di Giay, do not hold They run into each other so decidedly as to 
make the separation of the two into species of no account Speci¬ 
mens gathered heie in abundance show all grades of combinations be¬ 
tween the two, making no end of hybrids 

For instance, the distinction of “leaves thin,” and “leaves thickish 
and lough” does not hold at all We have specimens with the leaves 
thin and smooth which can be placed only as maciophyllus N01 will 
the diffeiences as to seiration hold at all. And this is tiue of speci¬ 
mens from othei legions than northern Ohio. Taper-pointed and 
abruptly pointed would seem to be good distinctions, but will not 
hold good Moreover the tunes of blooming aie such that the two 
can be seen together side by side, part fulfilling the descriptions of 
corymbosus and pait answenng to maciophyllus No wonder Dr. 
Gray's diaries show that he was nearly distracted with his Asters — 
F D Kelse\, Obttlt,h , Ohio 



EDITORIAL. 

With this number the Gazette completes its second decade. Be¬ 
ginning in a very small way, with no assurance of success or special 
reason for it, it seemed to meet a current need and American botan¬ 
ists accepted it as a convenience. Its birth happened to be timely, 
for it was just before what may be styled the renascence of American 
botany, and it shared in the development of its subject. As a conse¬ 
quence, it has become not merely a convenience but a necessity to 
American botanists. Looking through its twenty volumes one sees 
that all our botanists have written for it, from Gray and Engelmann 
down through the lengthening and still living list. It therefore repre¬ 
sents well the history of American botany for twenty years. At first 
finding it difficult to fill its few pages with worthy material, its recent 
large volumes have been kept within bounds only by careful selec¬ 
tion. At first necessarily confined to the region of systematic botany, 
it seeks now to represent all the multiplying fields of work. 

One unfortunate thing in the history of the Gazette has been 
the unavoidable changes in the office of publication. From Hanover 
to Crawfordsville, Bloomington, and no\y Madison, it represents the 
usual shiftings in the experience of western college men, and seems to 
deserve the characterization of “this migratory publication” given by 
Jackson in his “Guide," who, by the way, confused places of printing 
with offices of publication. But it has been fortunate enough in its 
long continued editorial service to offset the change in its local habi¬ 
tation, and to give it that consistent purpose which makes for devel¬ 
opment It has sometimes been remarked that in this development 
the more formal papers have crowded out those small notes and 
scraps of information which made the older numbers interesting and 
useful to many. If this be true, it has come about through failure to 
receive such material even with constant urging. The departments of 
“Briefer Articles,” “Open Letters,” and “Notes and News,” all have 
in view such items as once constituted the whole of the Gazette. 
We have heard that, as a rule, botanists read the Gazette in oriental 
fashion, beginning with the last pages and working through toward 
the first, and it is far from the intention of its editors to eliminate the 
more transient and more immediately interesting records of botanical 
activity. 

This writing is more by way of reminiscence than of promise, but 
it is proper to refer to the future. In the present condition of botany 

E5SO] 



Editorial. 


551 


1895 .] 

to continue in the same way is to retrograde. The Gazette proposes 
to continue its development with the growth of the science and to be 
a worthy reflex of botanical activity. This will doubtless involve 
changes in size, in presentation, perhaps in departments. To main¬ 
tain a strictly scientific journal of high character as a private enter¬ 
prise has always proved to be difficult, and the fact that the Gazette 
has maintained itself for twenty years and has developed so rapidly 
testifies both to the devotion of its editors and to the loyal support of 
botanists. The editors wish that they could do more for less money, 
but the botanists whom they serve must be asked to share the finan¬ 
cial burden. This will explain the gradual increase in subscription 
price, an increase not at all commensurate with the increase in the 
scientific value of the journal. 

In closing its twentieth volume, therefore, the Gazette assures its 
readers that still more vigorous effort to make the journal what it 
should be will testify to waxing rather than waning strength. 

* * * 

Painful news has just been received of the death of Mr. M. S. 
Bebb, our well-known authority on the willows. Mr. Bebb died in 
San Bernardino, California, whither he had gone only November 2d 
in hope of recovery. A biographical sketch and portrait will appear 
later. 



CURRENT LITERATURE. 

The Seaweeds. 

So large a part of our courses in general morphology has to do with 
the algae that any handy text concerning them is welcome. The ordi¬ 
nary list of “types” has become somewhat stereotyped in text and 
illustration, and information concerning a broader range of forms 
would be very useful to such teachers as are not specializing in the 
group. Mr. George Murray's new book 1 is designed to fill such a 
place and should be very helpful. A full introduction gives a histori¬ 
cal sketch of our knowledge of the group, the division on the basis of 
-color and the relation of colors to distribution in depth, the relation 
of light and temperature to distribution, agents of distribution, com¬ 
parison of the floras of different oceans, littoral and pelagic floras and 
their relation to the sustenance of marine animals, distribution in 
time, directions for collection, etc. A rather full bibliography is also 
a very useful feature. Although this is an “introduction” to the study 
of algae, it is evident that the student must bring to it a general knowl¬ 
edge of the morphology and terminology of the group. A curious 
sequence is used, which is said to be for convenience. The Phaco - 
phycecz are first considered; then the Chlorophycece and Diatomacea; 
then the Rhodophycea; and finally the Cyanophycem . The account of 
the Rhodophycea is based upon the papers of F. Schmitz, and differs 
from the ordinary classification. As a rule, the illustrations are clear, 
and many of them are new; while the eight colored plates give a fairly 
good idea of the coloration. The title “seaweeds” is to be taken liter¬ 
ally, for marine forms are chiefly considered, those of the fresh water 
being referred to only incidentally. The work will prove useful as a 
reference book in our laboratories, furnishing collateral reading and 
new illustrations. 

Sand Hills of Nebraska. 

In changing the plan of its field work the Division of Botany has 
wisely selected for study certain peculiar regions which may yield defi¬ 
nite results to a biological survey in comparatively brief time and 
at small expense. Mr. Rydberg's work 1 in the “sand hills” region of 
Nebraska is a go6d illustration. This region extends over a wide area 

1 Murray, George.— An introduction to the study of seaweeds. Small 8vo. 
PP* vii 4 * 27 i, col. pi. 8, figs. 88. London and New York: Macmillan & Co. 
i*95. 
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in the western part of the state, in fact, its eastern limit reaches the 
center of the state. The “sand hills” change their configuration con¬ 
stantly, and where not held by roots the sand is gradually carried 
away by the wind, often transforming bared spots into “blowouts.” 
There are four-notable “blowout” grasses, which serve to give such 
stability as there is to the shifting sands, viz: Calamovilfa longifolia, 
Redfieldia flcxuosa, Eragrostis tenuis , and Muhlenbergia pun gens. In 
addition to these species, Mr. Rydberg gives a list of about twenty- 
five others most characteristic. The survey was practically confined 
to two counties in the heart of the sand hills. The catalogue of spe¬ 
cies collected is a long one, and contains many interesting notes and 
critical remarks. There are also descriptions of new varieties, and a 
new species of Carduus is illustrated by a plate. 

The economic possibilities of the region are also considered, and in 
Mr. Rydberg’s judgment the only agricultural hope for this region, as 
well as the neighboring regions which it helps keep dry, is a covering 
of forest vegetation, which he believes may be possible. 

Minor Notices. 

Volume II of the Proceedings of the Iowa Academy of Sciences 
covering the meeting in 1894 is the first to be published by the state, 
and it makes a most creditable showing. It contains 225 pages and 
22 plates, well printed and in convenient form. The matter is inter¬ 
esting and valuable. It includes seven papers upon botanical sub¬ 
jects: Effects of heat on the germination of corn and smut, F. C. 
Stewart; Distribution of some weeds in the United States, L. H. Pam- 
mel; Structure of the seed-coats of Polygonacere, Emma Sirrine; Lich¬ 
ens collected by Dr. C. C. Parry in Wisconsin and Minnesota in 1848, 
B. Fink; Pollination of cucurbits, L. H. Pammel and Alice M* Beach; 
and Diseases of plants at Ames, 1894, L. H. Pammel. 

1 RynnERG, P. A —Flora of the sand hills of Nebraska Contributions from 
the U S. Nat. Herbarium. 3 : 133-203. 14 S. 1895. 



OPEN LETTERS. 


Botany at the A. A, A, S. 

Every one, I think, will welcome the new movement to compress all 
the sessions of the American Association for the Advancement of 
Science into a single week, thus avoiding the Sunday hiatus; and every 
one should heed the Gazette’s advice to attend the meetings, for the 
mutual good of American botany and of the Association. It will also 
be a good plan, no doubt, to publish a program of section G some 
time in advance. There is one feature of this program which should 
be carefully studied, and that is the nature of the papers which are 
admitted to it. I do not mean that the committee should exercise any 
censorship over papers, but simply that very many excellent papers 
are not or a nature to be read at a public gathering of botanists. Pa¬ 
pers of mere technical interest should be published in some medium 
but sh mid not be read. Surely, several of the papers which were read 
at Springfield were of no interest, save to the author, and yet they 
were valuable contributions to science and, as such, should have found 
their way into print without having been presented before section G. 
A technical article upon Carex, for example, would be intolerable in 
a general gathering of botanists, and yet it is conceivable that it might 
be worth putting into print for the delectation of the two or three, or 
fewer, persons in the country who care anything about-the subject. 

It should be true of every paper which comes before the section 
that at least half the members will be interested in the subject and be 
able to discuss it. Good writings upon any fundamental phenomena 
or structures, of .plants, upon philosophical questions, geographical 
matters, distribution, the latest advances and methods, and a score of 
other subjects, will always arouse interest and do good. Let the papers 
have breadth and life in them, and the meetings will abound in enthus¬ 
iasm.—L. H. Bailey, lfhatu % M V 

Botanical terminology. 

In the October number of the Bulk/in of the Torrey Botanical 
dub a new phase of its tendency to innovation appears, indicating 
that changes similar to those in botanical nomenclature are also to be 
made in botanical terminology. 

Mr. Nash, in an article upon new or noteworthy American grasses, 
has changed the definite and well-known terms, “glume” and “palet,” 
to the very loose and indefinite word “scale,” and uses this freely in 
the diagnoses. Instead of the old terms, “empty glumes,” “flowering 
glume” and “palet,” Mr. Nash designates these organs as “outer or in¬ 
ner scales,” or “scale i, 2, 3, 4, etc.” 

We venture to ask whether there is really any reason for making 
such change, since these organs have always been known as the glumes 
and the palet It seems very surprising indeed that Mr. Nash in de¬ 
scribing grasses has not been aware of the morphological dissimilarity 
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of these organs. The term “scale” is used to designate the flat imbri¬ 
cate bracts in inflorescences of various families, e. g., Cyperaceae, Xy- 
ridem, Compositse, etc., also the scale-like leaves of underground rhiz¬ 
omes m general, various nectaries, the lodiculi of grasses, etc.: but the 
carinate glumes and the bicarinate palet of the grasses have so far 
not been called scales, since their shape as a rule is too different, and 
the indiscriminate use of this term could lead only to confusion. 

It would be highly desirable if the Torrey Bulletin would compel 
its contributors to conform to the well-known terminology of scientific 
botany. If not, the terminology of American botany will soon be¬ 
come as chaotic as its nomenclature.— Theo. Holm, Washington, D. C. 


NOTES AND NEWS. 

Dr, H. Baillon died suddenly in Paris on the 18th of July in his 
68th year. 

The Linnean Society’s gold medal has this year been awarded to 
Prof. Dr. Ferdinand Cohn of Breslau, 

Dr. J. Vesque, the eminent French botanist, died at Vincennes near 
Paris on the 25th of July in his 47th year. 

Mr. John Donnell Smith intends leaving Baltimore early in Jan¬ 
uary for a visit to Nicaragua in order to continue his researches on the 
Central American flora. 

In his series of papers, in Journal de Botaniaue , on new plants of 
western China, M. A. Frauchet has just described twenty-one new spe¬ 
cies of Rhododendron . 

Kalmia cuneata, lost after Michaux’s original discovery, rediscov¬ 
ered by Mr. W. W. Ashe, of the Geological Survey of North Carolina, 
is fully described in Garden and Forest (Oct. 30). 

Dr. S. N-vwaschin announces that Jug la ns cinerea affords a new in¬ 
stance of chalazal fertilization and must theiefore, with Casuarinese 
and Betulacece, be ranked among the Chalazogannx*.—Bot, Cent. 511 : 
353 - 25 S. 1895. 

Dr. Felix Hoppe-Sryler, professor of physiological chemistry in 
the University of Strassburg, died on August nth, at the age of 70 
years. He did much to advance the knowledge of vegetable physi¬ 
ology upon the chemical side. 

The Division of Forestry has reprinted in pamphlet form, from 
the last Yearbook of the Department, Mr. Fernow T s paper entitled 
“Forestry for farmers.” It will be of great service to all those inter¬ 
ested in the proper handling of forests. 

The special apparatus for bacteriological sampling of well waters 
described by Prof. H. L. Bolley in a paper before the Botanical Club • 
of the A. A. A. S., in August last, is illustrated, and the paper given in 
full in the Amei\ Micros. Journal for October. 
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Mr. N. M. Glatfelter discusses Salix JVan/i Bebb in Science 
(Nov. i). He has had extensive field experience with it and gives ad¬ 
ditional information as to its relationships and range. A careful tab¬ 
ulated comparison with S. nigra and S, amygdaloides sets out the spe¬ 
cies strongly. 

The sixth, seventh and eighth issues of Lloyd's “Photogravures of 
American Fungi 5 ' comprise Coprmus coma tus, showing young and old 
plants; Crucibuium vulgare, growing on a piece of rotten straw mat; 
and Urnula Ciaterium on fallen limb. The high quality of the for¬ 
mer issues is maintained. 

In continuing his studies of the African Asttepiadaceie , appearing 
in the Journal of Botany , Mr. R. Schlcchter has described jNov.) two 
more new genera, Symphytonema and Glossostchna , both illustrated. 
He also describes seven new species, and follows Baillon in merging 
Gomphocarpits with Asclepias, 

Weed bulletins have been issued by the Experiment Stations of 
Kansas (no. 52), giving a list and distribution over the state by coun¬ 
ties; of Ohio (no. 59} giving methods for destruction of weeds along 
roadsides; and of Iowa (no. 28 in part) giving an account of prickly 
lettuce (Lactuca scariola) and buffalo-bur (Solanum rostratum). 

The contributions to the Queensland (Australian) flora, by F. M. 
Bailey, the colonial botanist, has now reached the eleventh number. 
The last issue (dated July, 1895), contains descriptions of the fresh¬ 
water algae, about ninety species, and of the marine algae, about twenty 
species, with very full notes, and seventeen plates of illustrations. 

The botanic garden at the Agricultural College of Michigan is 
pleasantly described by Professor Beal in Garden and Forest (H: 303 
and 322). The garden covers three acres, and, although most of the 
work is done by one man, yet it contains many interesting features, 
and is one of the few notable botanic gardens of the United States. 

The suggestion has been made that the University of Pennsyl¬ 
vania, in connection with the museum buildings which are con¬ 
templated, lay out an ethno-botanic garden which shall serve for the 
instruction of the public as to aboriginal American plants, and shall 
possess, also, scientific value by reason of its rarity.— Pint a . Fvening 
Telegraph . 

Professor H. Hellriegel, director of the Agricultural Experi¬ 
ment Station, died at Bernberg, Germany, on Sept. 4th, at the age of 
64 years. His investigations upon the fixation of nitrogen by Legu- 
minosse, and allied subjects, are of the highest value. Probably his 
best known work is “Untersuchungen fiber die Stickstoffnahrung der 
Gramineen und Leguminoseen,” published in connection with Dr. H. 
Wilfarth in 1888. 

In the Anmiario del R : Insfituo Botanico di Foma, which is edited 
by Professor Pirotta, the sixth volume opens with the following papers: 
The formation of the starch grain, by C. Acqua; The germination and 
certain structures of Kcteleeria Fortunei (a coniferous plant), by Pi¬ 
rotta; Some plants new to the Roman flora, E. Chiovenaa; Conlribu- 
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tions to the flora of eastern Africa, by C. Avetta, a list of 202 species, 
several of which are new. 

In Flo?a (MO: 303) Herr H. Gluck combats Bower's theory of the 
sporoph>te being derived bv the sterilization of sporogenous tissue. 
The point taken up is the foliage leaf of pteridophytes, which, Gluck 
maintains, has nothing whatever in common with the sporogonium of 
mosses. 

Under the title "'Education and research m agriculture m 
the United States,” the U. S. Department of Agriculture has 
published a pamphlet of thirty-six. pages, prepared by Mr. A C. True, 
giving a clear historical account of the beginnings, advancement and 
present status of the higher intellectual forms of agricultural knowl¬ 
edge. 

Dr. Chapman's herbarium of southern plants, upon which is based 
his Flora of the Southern 'Suites, has been purchased by Mr. George W. 
Vanderbilt, and will serve as a nucleus of the scientific collections 
which he is establishing on his estate at Biltmore, in North Carolina, 
in connection with an arboretum and systematically managed forest. 
—Garden and Forest 

M. Vuillemin has described some very curious ovules of Begonia 
erecta . They “are transformed into organs, the upper part of which 
has the color and structure of petals, the lower part the essential 
structure of a carpel” [Join. Roy. Micr. Socl). He seems to think that 
such a monstrosity shows that there is no essential difference between 
an axial and an appendicular organ. 

A European botanist, whose plant preparations are known every¬ 
where, is upon the point of losing his eyesight, this misfortune ren¬ 
dering him absolutely helpless^ European journals have been interest¬ 
ing themselves in his case, and the Botanical Gazette is glad to 
present this notice to its readers and to act as a channel of communi¬ 
cation for American botanists who desire to help in this case. 

The energy of the living protoplasm is treated in a series of most 
interesting and comprehdnsive articles by Dr. Oscar Loew, professor 
of agricultural chemistry in the Imperial University of Japan, which 
arc now appearing in the Bulletin of the College of Agriculture. They 
are written in English, The same publication contains many other 
articles upon chemieo-physiological subjects, for the most part the re¬ 
sult of original investigations. 

Grape diseases of the Pacific Coast are treated by Newton B. 
Pierce in Farmer's Bulletin no. 30 from the U.S. Department of Agri¬ 
culture (pp. 8, figs. 3V The diseases described are “California vine 
disease,” known since 1884, devastated 30,000 acres of vineyards and 
caused a loss of $20,000,000, the powdery mildew, known since i860 
and coulure. The last causes the flowers and fruit to fall from the 
bunches, and is due to a variety of causes. 

In Bulletin de P HerUer Boissier (Oct.), J. Freyn discusses a group 
of oriental Hieraciums; Nicolas Alboff giyes the results of an extended 
study of the alpine flora of the limestones of the western Transcau- 
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casus, a peculiar and uniform region fully deserving careful biological 
observation; R. Cliodal describes twelve new species of South Ameri¬ 
can Polygalaceae, Uvo ot which form a new suhgenus [ Ato twin ops is) of 
Montana; and Olga Tchouproff discusses the anatomy of Acanthacca \ 

The Bulletin of the botanical department of the Public Gardens 
of Jamaica, published at Kingston, contains much valuable informa¬ 
tion to tropical cultivators and others interested in tropical vegeta¬ 
tion. The number for September discusses the essential oils of or¬ 
ange, cultivation ot cocoa and cocoa-nut, and other economic topics. 
It also includes a continuation of the synoptical list of Jamaica ferns, 
four species of Aspidium being treated. 

A bronze bust of Robert Brown has been placed as a memorial 
“in a niche in front of the house in which lie was born,” at Montrose. 
The bust is the gift of Miss Paton, a kinswoman of Robert Brown. 
The reputation of this botanist was almost unique, the foundation for 
it being laid in his four years of exploration in Australia, and the 
wealth of strange types that fell to his lot to study. Several botanists 
made addresses at the unveiling, and all testified “to the great work 
of the greatest British botanist .”—Gardeners Chronicle (Oct. 26). 

Bulletins have been issued from the Experiment Stations upon 
the following subjects: Poisoning from cowbane, by L. H. Pammel 
(Iowa no. 29 in part), an excellent account of the effects upon man 
and the domestic animals of eating the fleshy roots of Cicuta macu- 
lata; Crimson clover and other topics, by A. A. Crozier (Mich. no. 
125), largely treated from the cultivator's standpoint; Native trees and 
shrubs, by Thos. A. Williams (S. D. no. 43), enumerates 117 ligneous 
plants and gives a brief description and the distribution over the 
state. 

Dr. J. W. Harshbeuger has in preparation an account of the bot¬ 
anists of Philadelphia and their work, to show that American botany 
owes much to Philadelphians for its full development. The book will 
be an impartial discussion of the work of Philadelphia botanists. It 
will consist of an historical introduction, describing the rise and prog¬ 
ress of botany in and near Philadelphia, to be followed by biograph¬ 
ical sketches of those botanists who have prominently molded bo¬ 
tanical thought as collectors or investigators. Portraits of all bolamsts 
included mil appear. Any who can contribute any information about 
Philadelphia botanists are requested to communicate with the author. 

By increasing the amount of nourishment Kenjiro Fujii {Tokyo 
fiot h: 271-275) has been able to produce female and hermaph¬ 
rodite 1 flowers in Pinus densijlota which would otherwise have been 
male floweis. The method is to cut away the end of the shoot, or to 
remove all side shoots, or both, and thus force most of the store of 
nourishment into the growth of the flowers. He is led to believe that 
the sex of the flower is undetermined up to a certain stage of growth, 
and that it is in part determined by the amount of nourishment. The 
article is printed in English, 

l We use the sex terms as in the article, though it must be remembered that 
they are not really applicable. 
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In the Journal of Botany , for October, Mr. A. B. Rendle continues 
his description of Elliot's tropical African Orchids; Mr. R. Schlechter 
begins an enumeration of the Asclepiadacese of the same collector, 
describing a new genus ( Plcurostelma ); and Mr. D. Pram continues 
his account of the genus Argemone. 

The Lemmon iierjjarium has been removed to a commodious 
building belonging to Mr. J. G. Lemmon in North Temescal, a beauti¬ 
ful suburb of Oakland, California, on the electric line between that 
city and Berkeley. Mr. Lemmon’s twenty years of familiarity with 
Pacific coast plants, his large collection, and the library facilities at 
Oakland, Berkeley, and San Francisco ought to make possible some 
valuable monographs of western spermaphytes. 

In the annual report of the Rhode Island Experiment Station 
for 1894, L. F. Kinney discusses the fungous parasites of the apple 
and pear (pp. 183-198;, with nineteen well printed illustrations. In 
the report of the New Jersey Experiment Station for the same year, 
B. D. Halsted writes upon a variety of subjects (pp. 273-419}. Fungi¬ 
cides were tried upon cabbages, tomatoes, potatoes and beans. A 
large part of the space is devoted to injurious fungi of cultivated 
plants. Weeds receive some attention, and the poisonous plants of 
New Jersey are reported upon. Several articles are reprinted from 
journals. There is abundant illustration, but the cuts are very indif¬ 
ferently printed. Like the former reports of this indefatigable ob¬ 
server and writer, this one contains a large amount of important mat¬ 
ter from both the scientific and economic standpoints. 

Poisoning of cattle by eating corn stalks, which contained an 
excessive amount of nitrate of potash, has been reported from Kansas 
{Bull. Kans . Exper. Sta. no . 49). The plants had taken up so much 
of this substance from the soil, that in the partly dry stalks examined, 
“beneath the leaf sheath which surrounds the stalk just above the 
joints the nitrate had crystallized in fine white crystals which resem¬ 
bled a white mold, but was easily recognized by tasting with the 
tongue. Around and in the cut ends of the stalks were solid masses 
of almost pure potassium nitrate. If a stalk was cut in two and tapped 
lightly upon a table, the crystals of potassium nitrate would be jarred 
loose ana fall as a line powder. Upon splitting a stalk, the crystals in 
the pith could easily be seen with the unaided eye. On lighting a bit 
of stalk, it would deflagrate, burning rapidly like the fuse ora fire 
cracker. A chemical examination gave 18.S per cent, of the dry 
weight of the stalk as nitrate of potash.” This corn was raised on 
about one-eighth of an acre, which had for some time previously been 
used as a hog pasture. The corn had not matured owing to dry 
weather. 

Professor W. C, Williamson died in London on June 23d, at the 
age of 78 years. He is best known by his series of important memoir* 
upon paleobotanical subjects, published mostly in the Proceedings of 
the Royal Society. From 1851 to 1892 he was professor of natural 
history and geology in Owens College, Manchester. At the latter 
date he laid aside his collegiate duties^ and removed to London to 
devote himself exclusively to his special field of study. Professor 
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Williamson had a sympathetic and attractive personality, which en¬ 
deared him to all who had the privilege of his acquaintance. It was 
while his guests, that the picture, so well known in this country as the 
Manchester group of botanists, was taken. beside Professor William¬ 
son, who is in the center of the picture, sits I)r. Asa Gray, and no two 
men in the group looked more alike, or had more endearing quali¬ 
ties of mind and heart. His home in Manchester looked out at the 
rear upon an enclosure in which were giown in great thriftmess quite 
a large number of flowering plants, both for beauty and for botanical 
interest. A small greenhouse was fairly packed v*ith orchids and 
other plants. Although a good gardener was employed, the direction 
of the* work and pari of the actual labor was carried on by Professor 
Williamson, who gave much of his leisure time to its care, and ob¬ 
tained from it no small degree of enjoyment 

A notice of his life, and of his contributions to science, written by 
Prof. L. F. Ward, has been published m Science for August 9th. 

While many plants are known to owe their dissemination to animals, 
especially birds and insects, only a few have so far been observed to 
become distributed by snails and toads.^ Voglino has lately published 
a very interesting article 1 upon this subject, and he demonstrates the 
fact that certain fungi {Agaricinece) become distributed by snails and 
toads. It seems even, according to His observations, as if there is a 
connection between the occurrence of such fungi in places where 
these animals abound. It was, at least, the case in some pine woods 
in Carara and Piedmont in Italy. An examination of the stomaeh- 
contenfs of the snails showed the presence of spores of various species 
of Tricholoma, Lactarius, Russula, Amanita and others. The spores 
were observed to have begun their germination while still inclosed in 
the animal, and a culture of the excrements of various snails produced 
a large number of germinating spores of these fungi. The same was 
also observed by examining the stomach-contents of toads, in which, 
especially, spores of Russula and Lactarius were abundant. The au¬ 
thor supposes that the spores of these fung^i obtain the most favorable 
conditions for their germination by passing through the digestive 
can alof a snail or a toad, thus their dissemination seems closely con¬ 
nected with the presence of these animals.—T*. H. 

< 'Voglino, P. Ricberche intorao all*azione delle lumaebe e dei rospi sviluppo 
di alcuni Agariomi. Nuovo Giornale bot. Ital Nuova serie. 2 : 181-185. Ap. 
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GENERAL INDEX, 


The more important classified entries will be found under the following 
heads: Diseases, Floras, Host Plants, Journals, Necrology, Nomenclature, 
Personals, Reviews, 


Names of synonyms are printed in Italics; names of new species, etc., in 

bold face. 


A 


A. A. A. S, Botany at Springfield meeting, 
406,465; papcis before Botanical Club, 414; 
papers before Botanical Society, 404, pa¬ 
pers before Section G, 40S, pioceedmgs of 
Botanical Club, 414; proceedings of Bo¬ 
tanical Society, 403: proceedings of section 
G, 406; libiary of, Hi ^ 

Acacia Coulter!, 5^; Willardiana, 527. 
Acalypha Cancana, 353; Lotsli, 544, macros- 
. tachya, 353; Schlectendahli.ma, 353. 
Acanthaceoa, new American, 432. 
Acerglabium, abnormal leaf, 11J, 
Achyrimthes lanuginosa, 343; pilosdlotdes, 
34a; ffipens, +49. 

Acnida, 155; australis , 137; $annabina , 156; 
Floridana, 157; obtusifoha , 156; rusocar - 
pa , 156, 157; salicifoha , 150; tamariscina, 
157; tamariscina prostrata, 158; iubetcu - 
lata , 1*17. 

Adorium crassifoliuni , 233; divaricatum , 259? 

lucidum , 239; tcnitifolium, 259. 

^Ecidium penicillatum , 333. 

ASschynomene Ameiicana Ionglfolia, 284. 
Ageratum rngosum, 42, 

Allanthus, root tubeicles of, 496*, glandulosus, 
cxcentncity of, 445, 

Algae, 187,238. 552, 556: fascicles of, 126; from 
Greenland, 47a; rhizoids of, 417. 

Allium odorura, polyembryony m, 335 - 
Alpine plants, 459. 

Altermmthcra, 449; Achyrantha, 449; Brasili- 
ana, 452; erh/nata, 449; ficoidea, 4534 gra¬ 
cilis, 453! Kerberi, 450; lanuginosa , 343; 
marltima, 451; paronycltioides, 450; philox- 
eroides, 452; pungcns, 440: repens, 449*, 
rosea, 453: stellata, 451; suftruticosa, 344. 
Amaranthaceie, synopsis of, 155,337.449. 
Amaranthus, tamariscinus , 157, 

Am. Micr. Soc., 279,471. 

Ammophila arundinaLca, 12. 

Anemouclla, tliahctroides, embryo-sac of, 298. 
Angiosperms, archetypal, 238. 

Annalonium Lowinii, poisonous, 189. 

Animals nnd plants, distinction, 280, 410, 
Anthoceros, sexual organs, 77. 

Autidromy, 4x3. 

Antirrhinum CouUerianum, 527. 

Apocynum androsnemifohum, 152. 

Aqullegia Canadensis, embiyo-sac oi, 247. 
Aralia nudicaulis, 14. 

Arctic plants, 459; leaves of, 188. 

Arrabidaea Chica vfscfda, 7; dlchasla, 6. 
Arracacia Coulter], 528, 

Arthrostemma hirteUa, 286 
Asclepiadaccae, 556* 559, 

Ascleplas Coulteri, 529. 

Ascomycotes, sexual process in, 349. 


Aspidium atuleatum Braumi, 72; simulatnm, 
229 

Asplemum Donnell-Smlthll, 544; Shepherdi 
hipinnatum, 545. 

Aster acuminatus, 14, corymbosas, 549, Jamtii- 
censis, 47; macrophyllus, 540; Novae-A'n- 
glue, embryo-sac of, 205; polyphyllus, 72; 
spnosus, 40. v 

Asterella Austin!, Gi; Bolanderi, 61; Califor- 
mca, 60, Cubensis, 63; echinella, 62; ele- 
gans, 62; fragrans, 61; gracilis, 61; hemi- 
sphaenca , 70, nudata, 61; PaJineri, 63; pi * 
losa , 61; Prlnglei, 64; tenella, 60; violacea, 
61, W right!i, 64. 

Asteroid genera, 40. 

Astragalus alpinus , 271, bajaensis, 277; Blake), 
271; Coulteri, 527; lanocarpus, 277; Rob- 
bittsii, 271. 

Aytonia erenulata, 65; elongata, 65; erythro- 
speraia, 65; intermedia, 66, Mexicsna, 66: 
Wnghtii, 65. 


B 


Bactena, cabbage disease, 408: Fischer's in¬ 
vestigations, 419; of fore-milk, 41a; tomato 
disease, 409. 

Bacterium aceti, 87; Pasteurianum, 87, 

Beans, field experiments, 414. 

Begonia convaltariodora, 538; Cooper!, 539; 
erecta, abnormal ovules, 557; Estrellensls, 
540; Guyanensls glaberrfma, 540: Heydel, 
540; Luxli, 541: Thlemei,542; trlchoscpala, 
542; TuerckheimU, §42* 

Belgium, littoral floia of, 454. 

Berendtia Coulteri, 529. 

Berginin virgata, 519. 

Berthold, woTk of, 197. 

Beta vulgaris, cellulose crystals, 17. 

Bibliography, 123,125,279. 406. 

Bidens alausensis, 50; andlcola, 5:; hirtella, 31; 
humilis, 51. 

Boerhaavia, 530. 

Bolanosa Coulteri, 52S. 

Botanical Society of America, library of 47s; 
Springfield meeting, 403,437. 

Botanic garden, of Mich, Agrfc, Coll,, 536; of 
N. Y. t 333,404; of Univ. of Penn., 556. 

Botanical Gazette, 550. 

Botanical terminology, 554. 

Botany, at Depart of Agnc., 264; development 
of, in Germany, 193,249* 

Braun. A., work of, 199. 

Rrefeld, 0., work of, *01. 

Brickeliia. Coulteri, 328; Racaymsis, 46. 

Buchloe dactvloldeSj 464. 

Bucholzia phifoxt+aidts, 45a, 

Burmeistera cyclostigmata, 2gx. 
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Cactacese, present problems in, 129, 213; Ihos. 

Coulter's collections of, 522. 

Caeouia nitens, 11G; inters titiale, 116. 
Caesalpima Cacalaco. 534 - 
Calceolana Iraguengls, 292. 

Calea integnlolia dentate, 51 ; submembrana- 
^ cea, 535*^ 

Calh°anlra 3 Coulteri, 530, Portoricensla multl- 
luga, 285. , , 

Caltha palustris, embryo-sac of, 2*5. 

Cappans Heydeana, 2 
Capsella, poisoning by, 325. 

Carbohydrate, in lsopyrum, 412. 

Carbonic acid, exchanges of, 336. 

Caicx, anatomy of, 26; Coulten, 53 °. 
Carlowrightia glabrata, 536, 

Carrots, some abnormal, 118. 

Carya, distribution of pignuts, 373. 

Caulanthus Coulten, 529. 

Cavendishia callista, 5; pube 3 cens, 5. * 

Ceanothus, a new, 188. 

Cell, 392; recent literature of, 222. 

Cellulose, crystallization of, 16 
Celosia aUtssiuta , 452: j brocvmoens, 339 . 
Centradenia flonbunda graudHoUa, 286. 
Centrifugal machine, 89. 

Centropogon Ouatemalensis, 4. 
Centrospheres, plants containing, 223, 
Cephalanthus occldentalis, buds and leaf scars, 


fSj ng*. 46a, 


79 . 

Cereus grandiflorus, da* 

Chala 70 garay, in Juglans, 

Chaunostoma mecistandru.ii, 9, 

Chlorophyll, 238; difference in composition of, 
430, - 

Chromosomes, 226; periodic reduction of, 23, 

431* 

Cirsium Coulten, 528. 

Cladothrix. 343; ciyptantha, 3*4; lanuguinosa, 
343 ; oblongifolia, 314; suftniticosa* 344 - 
Cleome, spinosa, t68 * 

Cleomella Coulteri, 528. * 

Clevea hyalina, 66 

Clidemia glandulifera, 289; radicans, 258, 
Clinostats, horizontal, 92; universal, 95; verti¬ 
cal, 93. 

Cohn, work of, 196. 

Coleosanthus Pacavensis, 46. 

Colletotrichum linacmuthianmn, development 


vu«u,3W bicolor, 232; franciscana, 232. 
Composite, of tropical America, 239. 

Conifer®, female flower of, 432. 

Conocephalum comcum, 67, 

Conostegia vlridis, 286, var. an gu lata, 287. 
Conyza coronopifolia, 47; CouTteri, 52g; ArV* 
suta K 47. 

Coreopsis Galeottii, 50; trifoliata, 50. 
Cornstalks, poisoning by, 359. 

Costaria, 54; eostata, 57; Mertensii, 57; reticu 
lata, 58; Tumeri, 57. 

Coulter, Thomas, botanical explorations of, 

CourtHi a rosea, 9, 

Cramer, work of, 198, 

Croton Eluteria, 352; eluteroidas, 352; guate 
malensis, 333. 

Cryptomitrium tenerum, 67. 

Cucurbits pepo. 446. 

Cuphea epUobifolia canescens, 4, 

Cupressus Coulteri, 537. 

Cyathophora Mexicana, 68; ouadrata, 67, 
Cyclanthera DonneJl-SmithJl, ago. 
Cymbopetalum stenophyllum, 2. 


D 

Dalea clnerea, 281; mollis, ^27. 

Damiaim, 236. 

Datura sliamomimi, heed dissemination, 311;. 
Deanea nudicaulls, J72, tuberose, 373. 

De Bary, woik of, 195. 

Decatropis Coulten, 529. 

Dolphinmm Income, embryo-sac of, 242. 
Depart, ol Agile., botany at, 188, 264, work at 
333. J14- 

Dcschamnsia uliotmipiuon, 73. 

Dcsmanl lioth mil CTinitwnaleiiso, 

Dcsmodium Hondufense, 284. 

Detmcr, work of, zoz, 

Diastase, effect ot light on, 88; test for, 335. 
Dicrauolla Filzgoraldi, 415; hoterumalla, 415. 
Dloscorea calyculata, 295; cyanisticta, 10, 
Dippcl, woik of, 197. 

Diptcrocaipea\ 40. 

Directoiy of botanists, ^1. 

Dise.iscs, Allniga Candida, 326; barley, 124; 
bean anthracuose, 305; cabbage, \oS; grape, 
557; pear blight, 3nj potato, 190; lusts on 
cereals, 380; sugar beets, 87; spraying for 
black knot, 87; tomato, 409; Ushlago on 
Zea, 463; on Zl/anla, 380, 

Dispira Americana, 317; cornuta, 514. 
Dlssemlnalion, in Opuntin, 35G; by snails and 
toads, 560, 

Dlstlctifl, elongata, 8; Rovirosnna, 7. 
Dodecathuon Media, and insects,.104. 

Duguctia leiophylla, 28r, 

Dumortiera hirsute, 68. 

Durania Mutlsll Costarlcensls, 9. 

E 

Eaton, D. C., sketch of, 3GG. 

Echinocvstis Coulteri, 528. 

Echites Coulteri, 530. 

Ecology, 38,39<v. of Cactaceuj, 129, 213; littoral 
flora of Belgium, 454; relation of plants to 
rain, ira. 

Eiclder, W„ work of, 200. 

Elaterium Coulteri ’, 528, 

Elators, formation and funclioii of, 334, 
Embryo-sac, Aster Novae-Angl he, 205; Jeffcr 
sonia dlphylla, 423; Ranunculacom, 24’ 
296. 

Emhryogeuv, in Ranunculacotc, 241. 

Enaler, work of, 251. , 

Enslenla albida, 170; mid insects, 108. 
Kquisetum, an abnormal, 326. 

Erigernu/tf 47, 

Erodium deuterium, sop r 

Eiiosema ? 430. f 

Erytliromum Americnnnm, development of' 
bulb, 172 . 

Euglenopsis, 125* 

Eunanus Coulteri, 527. 

Euonymua atropurpureus, buds and lonf sente, 
79 . 


paniailaium, 44; pauporctffant, 44; popufi- 
folium, 44; pycnocepnalum, 45; Scmedon- 
num, 45; Schultzil, 45; Sinctairii, 44; ver- 
nonloldes, 45. 

Euphorbia arenaria, 350; campestrts, 353; 
chamaepeploldes, 351; dentata, 351; Ianci- 
folia, 350; leucocephala, 350; microappend- 
Icnlata, 349 ; ocymoidea, 350,* rubro3perma, 
„ 349; Xalapensia, 349. 

Euphorbiacese, from Guatemala. 349. 
Evolution, the plant individual, 19a, 
Exostemma Coulteri, 529, 
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F 

Ferns, bigeneric hybrid, 

. Feitihzation, in RanunculacoEC, 2[i, 

Field Columbian Museum, botany at, i8§ 

FJmbnaim, Cali/omica, 60; Bolanden, 61; 
Cubanensis , 63, echtnella, 62, elegans, fa, 
ftagrans, 61, gracilis , fn; mollis, 60, «?- 
gripes, 5 o; nudaia, 61; Palmen, 63; pilosa, 
61; tenella, Co; violacea, 61. 

Fischei, A., work of. 303. 

Floras, Belqium, 45f t California, 39, Canada, 
193; Costa Rica, 2; Guatemala, 1, 41, 281, 
349, 528; Maine, 124; Mexico, 532, Nebiaska, 
552, North Ameiica (Maichantiacea>), 59, 
Vermont CMt Mansfield), 72. 

Flondosc, naliue of phycoeiytnim, 512. 

Floweis and inserts, 104,139,276, 375, Clcomc 
spinosa, i70iDodecatheoiiMca<Jia, ro;; E11- 
slenia albid.i, 108; Fmseia C.irolmcnsis, 
142; Gentiana, 139; Lilho^crmum, 144; 
Mnnulus nlalus, i;b; Mimulus nngcns, 347, 
Phlox dlyaricala, ij-3, Phlox crlabenima, 
142; Phlox pilosa, its; Physahs lanceolata. 
146; Phys.ilis Philndelphica, 146, Physalis 
Virgimana, 146, Bteironema dliahun, 106. 

Frank, B , work of, 202. 

Forests, of Canada, 291; of North Caiolma, 
? 3 D* 

Frasera Carolincnsis, and insects, 143. 

Froelichia alula, 339; Drummondii, 339, Flori- 
dana, gracilis, 33B; intcrrupta, 339; in- 
tcrrupta cordata, 3p; lanata, 339; Texana, 
340, 

1 Fucus costa tics, 57. 

Fuenfstueck, work of, cos. 

Fungi, aquatic (new species), 433,477; in ant’s 
nest, 411, dissemination of spores by 
snails and toads, 5C0; mimicry of in in¬ 
sects, 547; new species of, 87; photographs 
of, 330, 556, Russian, zat. 

G 


Galcana hastata, 51. 

' Galium a&piellmn, 14. 

Galls, on Chondrilla juncea, 471; studies on, 

Garieii scholarship, 39 . 

Gaulthcria odorata (Jostaricensis, 292. 

Gentiana pubeiula, and insects, 139. 

‘"'Geographic Botany, 8t, 250,407;littoral flora 
of Belgium, 454. 

Goosiris aphylla, 471. 

Geotropism and heliotiopism, 499. 

Germany, development of botany in, 193, 240; 
universities, botany at, 124. 

Gladiolus comnnmis, excentricily of, 415. 

Gleosporium, 124. 

Gliricidia Lambii, 531; maculata multijuga, 
284. 

Goebel, K,, work of t 200. 

Gomphreua Brasihana , 452, cnespitosa, 161; 
aeapiens, xfio; decumbens, 159; globosa, 
160; interrupts 339; Nealleyi, 159; nitida, 
j£9;/a/K/^ 452; Pringlei, i$$\pi-ostrata, 159; 
Sonora, 160; sfiicata, 339; Tuerckheimii, 
161; tuberifera, 1G0, 

Gonapodya, 477: polymorpba, 481; prolifera, 
480; siliquaefomifs, 480. 

Gossvpianthus lanuginosus, 340; lanuginosus 
Sheldoni, 341; ngidtflorus , 340; iemii- 
Jtorus, 340. 

Gramme®, anatomy of, 362. 

Grimaldia barbtftons, 1 68; California, 68; 
fragrans, 68; rupestris, 68; sessitis, 68. 


Gnsebach, work of, 25°. 

Guaiacum Coulteu, 529. 

Guillemmia densa, 342; densa aggregate, 3 * 3 * 
illecebr aides, 342. 

Growth, effects of changes of turgor and tem- 
peratuie, 4°9* 

Gulieirc/ia Coulteri, 529. 

Gutiifei®, 40. 

Gymnospemis, experiments on male ils. of 
Pinus, 558. 

Gymnobpoiangium tremclloides, 333. 
Gynodioccism, 127. 

• H 


ITaberlandt, woik of, 195. 

Han-balls, \u. 

Uamamehs \ irginico, seed-dlsbemmntion, 502. 
Hansen, A., woik of, 202. 

Ilartig, R , woik of, 203 
Ilartig, T , woik of. 195 
Helignthemum Coulteri, 530. 

Heliuuthus nnuuus,4i6 
Heliotropism and gcotiopism, 499 
Henryn grandlfolia, 537. 

Ilepatica auuiloha, embiyo-sac of, 298. 
Hepatic®, archegonium of, 76. 
lieibaiium. Chapman’s, 557; Deane’s, 189; 
Eaton’s, 440; flower pi ess, 492; Gil broth’s, 
278, 324; of Harvard Univ., 123, 190; Lem¬ 
mon’s, 559; Lotsy’s, 333; mounting plants, 
345; NuIioup 1 ' nubfer of, 233; notes from, 
i2,150; V, 1 11 change, 430. 

Ileiedity, 411 in J 
Hibiscus CouJu ,■ 528 
Hicoria, distribution of pignuts, 373. 
Hildebrand, Fn, work ot, 203. 

Hofmeister, W„ work of, 198, 

Ilomahum Hondurense, 4; pediccllatum, 4; 

racomosum, 4. 

Hopkirkia anlhemoides, 5r. 

Horticulture, appropimtion fur, 279. 

Host plants, Acacia spp., 88; Barley, 121; Cap- 
seila. 325; Gcramum Cnrolinianum, 29; In- 
digofera, B8; Piosopis, 88; Rubus spp., 116; 
Zca Mays, 463; Zizania aquatica, jbo. 

Hunt, George, 176. 

Iluia crepitans, 354. 

Hybrid, a bigeueilc, 512. 

1 


Ilex Dugesti, 533; verlicillata, buds and IoaC 
scars, 79. 

tllecelnuni demum , 312; inaritimim % 451, 
Indiana Acad. Sci., 39, ryo. 

Insects, and ttowois (.see under Flowers and 
insectsj; mniiiciy of fungi, 547. 

Ipompen nmplexlcaulis, 535; Lambii, 535, 
Iiidacea-, a species with no green Ieuves, 4 •ju 
Iris Sibiilca, polyem bryony in, 334. 

Isocles sacchmata, 3a. 

Isopyrmu biteniatum, physiology of, 413. 


J 

Taegeria hi|-ta,49. 

^aniphu Manihot, usee of, 187. 
atiopha Curcas, 354. 
effersonla diphylla, pmbryo-sac of, 423. 
ournals and serial publications: Agric, Sci., 
87; Allcg. Bot. Zell., 333; Am. Florist, 188; 
Am. Jour. Sea., 471; Am. Micr. Jour., 187, 
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3*15; Bot. Ccntralb , 23S, 555 1 Hot. Jsihrb 
lEngler’s). 1%, Bull. But Jum ,l iu*i t 55 ^. 
Bull. Bot. Soc. Genova, 27G, Bull. lTIerh. 
Boiss , 39 , 12 u 189, 239 , 43*i 557 : Bull Torr. 
Bot Club, 126, 2*o, *27, 43 B Bull, hvper. 
Stations, 88, 2^6, 240, 335 , 55(>. 55 «. 5 f», Cen¬ 
tral bl. Bakt.. 1S8; Compt. Rend , 379 , De¬ 
part. Agric. Year-book, 509, Educational 
Rev , 125, Erytlioa, 39 , 40, 126, -Go; Flora, 
331, 557'* Forst. Zeit., 124; Garden and For¬ 
est, 40. 87, 122, I 2 J, 128, 279, 3X3, 536 . ^57; 
Gard. Chi on., 4 «, «l, m 512, 55^5 Hed- 
wigia, 8S, i?4, 333, 380; Jour. Bot, ? 9 , 4 n , 
126, 430,556, 539; Jour, de Bot., 123, 188, 555 ; 
T H U. Circ , 123; Kew Bull., 1S8, 278; 
Meehan's Month, 87; Mem. Columbia 
Coll, 239; Micr Bull., 187; Minn Bot. 
Studies, 430, New Education, 39, Fop. Sci. 
Month.. 189, Froc. Amer. Acad , iSsjProc 
Calif. Acad., 23H; Proc. Cambridge Phil. 
Soc., 127; Proc. Dnv. Acad. Sci, 188; Proc. 
* Iowa Acad , 553; Froc. Philad. Acad., 87; 
Pringsheim’s Jahrb., 87; S ience, 33,40, 86 , 
238, aSo, 3330 r2 » 556 ,5 60 ; Tokyo Bot. M.iff., 
538; Trans. Ray. Soc. Canada, igi. 

Jnglans cinereu, chakzoganiy in, 555 . 
Julocroton triqueter, 353 . 


K 


Kalmia cimeata, 555 . 

Karyokinesis, 222. 

Klebs, work of, 202, 

Kny, work of, 195. 

Koch, L., work of, 354. 

Kastelet/kya Coultcri, 5*28; stellata, 532. 
Krahbe, work of, 197* 

Kuetzing, T., work of, 350. 


Laboratories, German, 352. 

Laboulbemaccie, 185* 

Lac, production of, 379. 

Lngaacea, giandulosa, 534; helianthifolia, 48; 

latifoha 48; macrophylla , 48, suaveolens, 48. 
Laphamia ciliata, 4-5* 

Lasthenia glabrata Coultcri, 530. 

Lathyrus maritimus, 13. 

Leaves, abnormal, 117; of arctic plants, 1H8 
Leers!*, anatomy of, 362; grouping of species, 
364* 

Leitgeb, work of, 198. 

Leptogloasis Coutteri, 529. 

Leucoplasts, 81. 

Lichens, symbiotic character of, tot. 

Life histones, formula for, 31,71. 

Lllium Martagon, polembryony in, 334, 
Linnaeus, correspondence of, 189. 

Liuutu Coulterianum, 537. 

Linnean specific names, 461. 

Liriodendron, fossil species, 312, 332; Tulip- 
ifera, buds and leaf scars. 80. 
Linodendropsis, 404. 

Llthospermum canescens, and Insects, 144. 
Lophocarpus inierrupta , 339. 

Lophophora, poisonous, 189. 

Luerssen, work ot, 250. 

Lunularia cruciata, 09, vulgaris , 69. 
Lyrocarpa Coulter!, 527. 

Lysigenoua cavity formation, 127. 

M 


Mscfadyena simbltcifolia, 393, 
Macroscepls plelstantha, 543. 
Macroapare, of Aster, 205. 


Magnolia Umbrella, buds and leal scars, Ho. 
Magnus, f\, work of, 250. 

Malaadluix Coulleu, 528. 

Mallinoa corymbose, 17, 

Malvnstrum Coultcri, *129. 

Miuathrum dJvancatum, 259. 

Mar.iltia, 7(1 

Murcli.mtm rartilnginoa, ekj; eluinopoda, 69- 
commulahi, 68; lotnca, 67, disiuucla, 69; 
l)onnm>ensis, 69; fra n fa ns, 61; 1* ntc/l/s, fix* 
hemisphaeuca , 68, inlleva, 69, linearis, G9* 
Oregonensis, fay; papillula, 70, Pitosa, Ci| 
polynimpha, fay, quadrata , OK; tciiclla , Co; 
tholophma.70 

Marchaiiti.u ra\ distrihulion of, 59. 

Marsdctiia Coullon, 530. 

M.irsilia quadiifolia, vitality of, 229. 
Mechanical tissue, regulator^ formation of, 44T. 
Meliola, nitniH ly ot, 5 47. 

Menodora CouJUti, 52H. 

Mentha, 121. 

Menyanthes infoliata, 2M7. 

Mettcuius, work of, 198. 

Micouia, 287; atpestrta, 288; Donn jll-Smlthli, 
2H7. 

Microaplciuum Coultcri, 529. 

Mikanta t>hbosa, jfa; sum dens, .j6. 

Mimicry ol fungi in inserts, 517, 

Mimosa pmllc.i, transmission of stimuli, 411 
Mimulus alatus, and insects, r 4K; Langsdorfil, 
127; liileus, history of, 126, ringens, and 
iiibecls, \\y. 

Missouri Bot. Gardens, 192, 335. 

Mnium, 4°t. 

Models of plants, 218. 

Mogiphanes ramosissima, 452; rosea, 453; 
shaminca, 452. 

Monoblepharls, 413; fasciculate, 439; Inslg- 
nis, 138. 

Monlanoa Moril/iana, 49; patens, gj; sama* 
lensls, 49. 

Mosses. 239; sets of, 87. 

Mt. Mansfield, flora ol, 72. 

Mueller, II., work of, 203. 

Musiuoon, 258, alplnum, «fin; divaricntnm, 259; 

Ilonkeri, 359; tenuifolium, 259. 

Mnsrnium a ngitstifolium, 359; divai icatnm, 
359; iytu.fi yspermum, 359, 

Myceto/oa, 18 
Mycoderma aceli, 87. 

Myrioblopharls, 48s; paradoxa, 48 
Myrtactue, 189. 

Mvxomvcdes, nomeuelalure In. 4x2. 

N 


Nuegeh, work ol, 

Nania ConHori, 920. , 

Napeanthus Audi 11,1,6; apodemus. 6; Brnsili* 
ensis, 6; primullna, fa; subatnulis, 6. 

Necrology; Acton, 237; Bubingtnn, 470; Bail 
Ion, 555; Bebb, 551; Ueby, 4 ns IV wSiiporta, 
237; Eaton, 3W>, 371); bhieekiger, 39; Gnig 
narrl, 237; llellriegel, 55b; Iloppe-Seyler, 
555! Hunt, 176; Pasteur, ^70; Redfield, 128 
175; Rex, 123; Schroder, 430; Sprague, 237 
Vesque, 555; Williamson, 539. 

Ncphrodium nigrovenium, 545. 

Nierembergia Coultcri, 529. 

Ninanga mterrupta, 339. 

Nocca suaveoleuR, 48. 

Nomenclature, Ascliergon and Engler on, 191: 
Barnhart on homonyms, 5x0: Bather 01 
decapitalization, 511; Cmnhndga recom 
mondations. 2631 Coville, rejoinders, 162 
320, 428; editorial, 180, 374, 426; family 
names, 126} Ganong on nomsystematists 
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3^7; Kellerman on certain point?, 4G8; of 
larger groups, 240, Linnaeau specific 
names, 461; Millspaugh on decapitaliza¬ 
tion, 429; 111 Myvomycetes, 412, Rooinsim’s 
reviews of “check-list,” 97; rejoinders, 261, 
37 o 

Notothylas, rsT» 

Nucleoli ot Splrogyra, 232. 

Nucleus, division of, 222. 

Nuttall, Thomas, 189. 

Nymphaoa odorata, 130, 

o 


Obione Coultori, 528. 

Obolaria Virginica, 410. 

Ocotea perseilolla, ro 

(Knot bora biennis, sced-dis^emination, 503, 

Ohio Acad Sci., 333 

Ombroplnlousand ombrophobic plants, 1x2. 
Opiotkeca Ftoridana, 338, gracilis, 338; inter- 
rupta , 339; Te vana, 338. 

Opimha, vegetal dis semination, 356- 
Ortholnchuni Coultcn, 529. 

Osorya Coultonuim, 538 
Qtopappus curviilorus glabratus, 30. 

Ovules, abnormal, 557. 


Paronychia lanughtosm, 340. 

Passlflora porphyretlca, 538. 

Pastiaaca sativa, 333. 

Paullinia hymenobracteata, 282. 

Pax, work of, 200. 

Pectis canescens villoslor, 32; Coultcri, 528. 
Peperomia Coulteri, 529, 

Pere/ia Coulteri, 329, 

Pereziopsis Donnell-Smithli, 53. 
i’eriodiculs, Gennnn, 253. 

Peril yle leptoglossa, 328. 

Personals* Anderson, 278; Bailey, 78,187, 279; 
Beal, 123; Bcbb, 123,531; Bureau, 238; Burt, 
37Di Carleton, 286, Cary, 268; Chesnut, 265, 
Colin, 555; Cook, 19T, 431; Davis, 379; 
Dewey, 261: Dorsett, 3O6; Duggar, 379; Far- 
low, 432; bomald. 121; Fernow, 267; Gallo¬ 
way, 2G5; Greene, 30; I farshberger, 5S a ; 
Hicks, 2O4; Holm, 266; Holway, 278; Hum¬ 
phrey, 430; Huxley, 512; James, afifi; Jones, 
3G5; Kearney, 287; KielTer, 2G7; Knob¬ 
lauch, 333; Korh, 237; Dumb, 333; Lem¬ 
mon, 539: Lofsy, 279; Mac DougaJ, 278,431; 
McDmiatd, 379; Mohr, 2(18; Murray, 47°; 
Osterhuut, 278; Peirce, 379, Pierce, 266, 
Pieters, 264; Pollard, afig; Richards, 379; 
Rose, 2G4; Rush, 379; Sachs, 278; Sargent, 
278; Scribner, 2<17; .Sotchcll, 430; Smith, E. 
F., aG(>; Smith, J. D„ 123. 555; Smith, j. G., 
267; Sudworth, 268; Swingle, afifi; True, 4V>; 
Underwork, 380, <170; Von Mannagetta, 
333; Waite, afifi: Webber, 266; Woods, 266. 
Pazfzfi, clasping filaments iu, 472; vesiculosa, 
sexual process in, 379* 

Pfeifer, work of, 202, 

Pfitzer, work of, aor. 

Philadelphia, botanists of, 558, 

Philadelphus, Coultcn, 530. 

Phlloxera Brasiliana , 453. 

Phlox dlvaricala, and insects, 143; glaherrima, 
and insects, f^\ pilosa, ana insects, 142. 
Pliycoerythrin, nature of, 312. 

Phyllanfchus Niruri, 35a. 

Physalis lanccolata, and insects, uG; Philadel- 
phica, and insects, 146; Virgimnna, and in¬ 
sects, 146, i 


Physiological apparatus, 89; centrifugal ma¬ 
chine, 89; carbonic acid exchanges, 33®, 
horizontal clinostal, 92; for transpiration 
records, 473, universal cliuosUt, 95, verti¬ 
cal clino&tat, 93 

Physiology, development of, 381. 

Phytobiology, 38 

Picrainnu quaternarla, 3; tetramera, 3. 

Picrls hicraciouies, 8r; echioides, 8r. 

Plica Costaricensls, 294. 

Pmus Coulteri, 527; densifiorn, producing fe¬ 
male fis 111,558. 

Pisoinu macranthocarpa, 393. 

Pithccolobium insfgne, 283. 

Pittiera triiobata, 289. 

Plagtochasma crennlatum , 65; elongaium, 66; 

intermedium, 06 ; Mextcannm, 60 . 

Plantago maior, 50 4. 

Podophyllum peltutum, witli open style, 470. 
Poisoning, by Capsclla, 325; by corn stalks, 
559 *. by Pastinacu, 333 ; by Rhodomyrtus, 
124; by Rhus, 54g. 

Polyporus, peculiar habit, 414, 

Polymnla QuJchensIs, 48. 

Polyembryony, in Allium, Iris, Lilium, 334* 
Porselia mlcrocarpa, 1; Nicaraguensis, r. 
Prantl, work of 250 
Preissta Mexican a, 68, 

Pressure, effect on growth, 441; roots and 
stems, 410. 

Primula Mislassinica, 73* 

Pnngleopkytum fanceolatum, 519. 

Pringsheim, work of, 196. 

Prosopis heterophylla, 5275 pttbesccns, 527, 
Protoplasm, energy of living, 557. 

Psaramisin symphystemona, 291. 
Pseudolmedm oxyphyllarla, 294. 

Psiiactis Coulteri, 538. 

Psilotum, nucleoli of, 223. 

Pteridophytcs, origin of sexual oigans, 76, 
Puccinia, forms ot, 380; interstitiale, 117; Peck- 
lana, 116. 

Q 

Quercus, 279; palustris, 128; Toxana, 138. 
Quince, excentricity of, 445. 

R 


Radlkofer, work of, 250. 

Rain, relation to plants, 112. 

Ranunculus aborttvus, embryo-sac of, 296; 
Cymbalaria, 13; recurvatus, embryo-sne 
or, 297; soptentiioufilis, embryo-sac of, 397. 
RnmmculaceJT?, embryology of, 24*, 296. 
Ravenclin, species of, 88. 

Rchoulin hemiaphaerica, 70. 

Redfield, Joliu 1I„ 175. 

Reinke, work of, 197 

Reviews; Bmley’s “Horticulturist’s rule hook,” 
331; Basting “Laboratory guide,” 83; Bon- 
nier’s “Arctic and alpine plants,” 459; 
Borge’s “Rhizolds of alg&\” 417; Botanical 
chili’s “chock list,” 97,162; Call’s “Life of 
n; Cam 


Rafinesmic,” iao; _,_ . 

186; Cofiiiib’ “Greenhouse and 


lampbell’s’ “Biology,” 
window 


plants,” 509; Comstock's “Manual of in¬ 
sects.” 331; Dana’s “Guide to wild flowers,” 
467; Darwin’s “Elements of Botany,” 3294 
Dewey’s “Weed bulletin,” 331; Durand’s 
“African flora,” 278: Englcr and Prantl’s 
"Naturl. Pflanzenf.,” 123, 190, 239; Foster- 
Melliar’s “Book of the rose,” 37; Gray*B 
“Field, forest 'and garden botany.” 234; 
Husnot’s “Muscologia Gallica,”84; Hutch- 
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mson’s “Handbook of grasses” 509; Jack- 
son’s “Through glade and mead,” 37; K.er- 
ner’s (Oliver trans.) “Natural history of 
plants,” 327; “Kcw Index,” 505; kurtz 
“Arctic plants,” 121, Lemmon’s “West 
American cone-bearers,” 43 *; Taster’s 
“Mycetozoa,” 183. Massait’a “Littoral 
flora of Belgium,” 451 ? Massec’s “Biitish 
fungus floia,”43i»5o8; McLeod’s J'eitdiz- 
ation of Flanders flowers,” J75; Merrl.mi s 
“Geographical distribution,” 84; Mcyei’y 
“Starch grains,” 458; Milispaugli’H “Con¬ 
tribution to Floia ot Yucatan.” <132; Mur- 
lay’s “Seauceds,” 552, Gel’s (MacDougal 
trans ) “Plant physiology,” 330, Oslwaid’s 
“Classics,” 378*, Robinson’s “Synoptical 
Flora,” 506; Russell's “Dairy lmcteiiol- 
ogy,” 36, Rydberg’s “Sand hills of Neb.,” 
552, Succardo’s “Sylluge Fungorum,” 507; 
Sayre’s “Pharmacal botany, 184; Scott s 
“Introduction to structuial botany,” 34; 
Sorauer’a (Weiss trims) “Horticultural 



turns,” i 3 i; Vines’ “Textbook,” 3731 
Warming’s (Potter trans.) “Systematic 
botany,” 328; Willis’ “Practical flora,” 
35; Wright’s “Guido to drugs,” 18G. 
Rhododendron, 555* 

Rhudomyrtus, poisoning by, 124. 

Rhus, Carolinlana, 548; Micimuxii, 512; pumila, 
548. 

Robert Brown. 558. 

Romneva Coulteri, 527, 

Root-tubercles, on Ailanthus, 496. 

Rubus occidentals, natural layering, 785 vil- 
losus, superposed buds, 79 * 

Rumex obtusifotius, 50a. 

Russian thistle, 188; distributioh in North 
America, 501. 


Sachs, work of, 202. 

Salix Coulteri , 539; Sitchensis, 529; Wardi, 556. 
Salmea curvtflora, 50. 

Salsola kali, 188,501. 

Sanicula, 431, 

Sanio, work of, 194, 

Saprolegnin sitquaeformis, 480. 

Sauterln limbatu, 70. 

Schneck, work 01,193, 

Schhnper, K, F., -work of, 199, 

Schimper, AV., work of, 197. 

Schimper, W. Ph„ work ot, 330, 

Schinz, work of, 253. 

Schizocarpura Quatemalense, 290 . 

Schkuhria anthemoides, 51; Hofkirkia, 51. 
Schleidett, M. J., work of, 194. 

Schmitz, Fr., work of, 197. 

Schoenocaulou Coultcn, 530. 

Schroeter, J„ work of, 350. 

Schumann, K., work of, 200. 

Schwarz, Frank, work of, 198, 

Schwendener, work of, 195. 

Sclerocarpus divaricatus, 49. 

Seed dissemination, 503. 

Sonecio arbor/scens, 52; Gheisbreghtii Uspau- 
tanensls, saj grandifolius, 53; Stdiumannh 
anus, 52; vulgaris, 504. 

Senkenbergia Coulteri, 530. 

Sepultaria, clasping filaments in, 473* 

Serjank punctata, a 8 x. 

Sesell divarication, 359; lucidnm, 359, 


Sexual organs, migm of, 76; lupioduction m 
Zygomycetes, 5d». 

Sisymbrium, ('oulteil, 529; huinile, 73. 
Solatium, Lambii, 536, some western species, 
5 °i* 

Solms-Laubach, workol, 250, 

Souchus oloinreus, 5U4, 

Spaignnium, 470. 

Spatlmc.inthus Donriell-Smjlhji, 293, 
Sphauraleea Cuulleri, 539. 

Sphagnum, 121. 

Spigelia CouUortnna, 329 
Spilanthes srssi/rjului, 4c). 

Spirogyra, nucleoli of, J 32 ; ilit/uids of, 417, 
Stahl, work of, aor. 

Starch grains, nature and lilo hitdorv, 458, 
Stcliouema < iliatmn, and insects, rot). 

Stovia nepctarloll.i, 43. 

Stimuli, tiansmission oi, rr. 

Stomata, leluthm to COi* exchanges, jjG. 
Strasburgei, woik of, i»n* 

Summer schools, 187; Colorado, ut, Univ. of 
N. Y., Univ, ot Penn , aho; Unlv oi 
Wi.s., 278; Woods I lole, 279. 

Syuchytrium, on Geranium, ay. 

Systematic BoLmy ot N. Amor., 177. i 8 t. 


T 


Tabebttia rosea, 9. 

Tagetes htcida, 51; peduncular is, 51; tenuilol- 
ia, 51. 

Tamxacum erylbiospennum, 3^3; oificinale, 15, 


Targionin couvoluta, ;o; hypoptiylla, 70; Mexi- 
caua, 70. 

fauschta Coulteri, 528, 

Tecoma eventa, 8 ; tosea, y. 

Tel anthem Floridan a, 4*12; mau'tima , 451; 
Moquini-, 453; polygouoides, 433; stellata, 
451; Tne/ckheiviii , 1O1, 4 *>3. 

Teratology, lout ot Acer glaluum, 117; carrots, 
nb; abnormal ovules, 557; lent oi Ulmns, 
117; leaf of Vtlmrnum acerifolium, 117. 

Tctracioa Coulten, 528. 

Thalictrum dioicuin, embryo-sac of, 298. 

Tillaea simplex, rediscovery ot, 80. 

Tillandsla exAerta, 537. 

Tragia voluhills, 354; tJuatetimlensis, 354* 

Transpiration, recording npparatutt, 473. 

Tmunmtruplhin, ot roots, ir/. 

TricUili.iHpandluicW gtbboBffolln, v 

TrUolmm Inntrnulum, in hair-balls, 414* 

TripliLrlh Macomhii nifesccns, 293. 

Triumfoltii cucitUata, 534. 

Typlia latlfolta, 152. 


u 

Ulmus Americana, abnormal loaf, 117. 
Umbellifune, a new genus, 372. 

Uncinulu spirulis, development of, 409,48b, 
Urban, work of, 352. 

Uredinem, Ameriumno eXHieuatu.', j»; sexual or- 
guns of, 88. 

Uredo Polypodii, T23. 

Uatilago, on Zizania, 3H0; mcdlaus, 134; Uelll- 
ana, on com, 4^3* 


v 

Vaucherla, abnormal fruiting, 369, rhizoids of, 

4 * 8 . 

Vellozicsc, anatomy of, 111. 

Vorhesina Coulteri. 530; DonneU-Smlthll, 50, 
Vemonia caneacena, 4x1 Heydeana, 42; Luxen* 
sis, 41; patens, 42; shannon!, 42, 
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Viburnum acerifolium, abnormal leaf, 117. 
Vlcia faba, 448. 

Viola sagittata HicksII, 32k 
Voechting, work of, 203. 

Volkens, work of, 2 oj. 

Von Martius, work of, 252. 

VoaMohl, Hugo, work of, 194. 

w 


Warburg, work of, 252. 

Wemcna nubigena. 52- 
Willugbacya gioj^sa, 46; scandens, 46. 
Winter, G., work of, 250, 


Wislizenia refracta, 528. 

Wortmann, work of, 203, 

Woods Hole, association table, 430, 472; en¬ 
dowment for, 280. 

z 

ZaluzamaCoulteri.ssg, 

Zanthoxylum Costanatise, 3; Limoncello, 3. 
Zca MayB, Ustllago on, 463. 

Zexmema salmeozdes, 50. 

Zimmerman, work of, 253. 

Zygomycetes, new or peculiar, 513. 
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Trelease, william, 373. 

Ulinc, Edwin B, (& Bray), * 55 . 337 . 
Underwood, L. M., 59.3*6. 


Johnson, Duncan S., 16. 


Woods, Albert F„ 471. 






